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"Shall it lie unproductive in the public vaults ? 
Shall the revenue be reduced ? Or shall it not rather 
be appropriated to the improvements of roads, canals, 
rivers, education, and other great foundations of pros- 
perity and union under the powers which Congress may 
already possess or such amendment of the Constitution 

as may by approved by the State." 

— Thos. Jefferson 



To My Colleagues of the Sixty -third Congress: 

Before many weeks there will probably come before the House 
a proposition to commit the Federal Government to the speed)- com- 
pletion of the levee system on the Mississippi River. 

1 have undertaken to collate such data, and set out in orderly 
sequence such related incidents as are thought necessary to a 
proper understanding of the problem to be solved. The platforms 
of all three of the great political parties in 1912, distinctly, specifi- 
cally and emphatically declared that the control of the floods of 
the Mississippi River was a national problem, and the Democratic 
party went so far as to declare that "this problem imposes an obli- 
gation which alone can be discharged by the General Government." 
Tn accepting the nomination of the Baltimore Convention, Mr. Wil- 
son said: "In the case of the Mississippi River, that great central 
artery of our trade, it is plain that the Federal Government must 
build and maintain the levees and keep the great waters in harness 
for die general use." 

I fully understand that while pre-election pledges must be kept 
and platform promises carried out, it is, nevertheless, incum- 
bent upon the proponents of any measure to show not only that 
party platforms and parly candidates are pledged to its enact- 
ment, but also to present the arguments, the reasons, and the facts 
which justify these promises and declarations. I shall, therefore, 
endeavor to demonstrate that the levee system is the only means by 
which these floods can be controlled ; that the riparian owners should 
not be called upon to contribute towards their construction more 
than is contemplated in the legislation proposed; that they could 
not do more if required; that Congress has ample and full power 
under the constitution to warrant the appropriation ; and that the 
benefits which would accrue to all the people from this legislation are 
so great, and the contribution to the aggregate wealth of the country 
i enormous, as to constitute a truly national problem, 

B. G. Humph revs 
Washington, 
January 2(1, 1914 



THE PROPOSED LEGISLATION. 

Tlie project which is now pending before the House is in no 
sense a new one. It was in fact adopted by Congress March :!, 1 881, 
and provided for the improvement of the Mississippi River "in such 
manner as will improve and give ease and safety to the navigation 
thereof, prevent destructive floods, promote and facilitate commerce, 
trade and the postal service/' The proposition, therefore, is not to 
adopt a new project, hut simply to provide sufficient funds to com- 
plete a project which was adopted thirty-three years ago. The 
Mississippi River Commission have reported that the cost of a 
completed levee system sufficient in grade and section to withstand 
the largest floods, will cost for the river below Cape Girardeau 
$."', iiiHHinii, ;i ,i<i u>\ ihe river ;il»nr Cape Girardeau $C,000,0t)0 
Heretofore the levees have been constructed by the local levee 
boards and the Mississippi River Commission working harmoniously 
along identical lines. The local interests have contributed some- 
thing more than $7(1,000,000 for the work and Congress has provided 
$30*000,000. The legislation which is now being advocated proposes 
that the Federal Government shall contribute $45,000,000 and the 
local interests make up the difference. 1 leretofore no requirement 
for local contribution has been carried in any legislation uf Congress, 
the $70,000,000 above referred to having been provided by the 
localities upon their own motion, It is provided in this legislation, 
now pending, that there shall be local contribution, at least to the 
extent of one-third of the amount expended by the Commission. 
It is not contended by any one that the project which was adopted 
in 1881, and which has been continuously carried on since that 
date, should be abandoned. The insistence, however, of the pro- 
ponents of the pending legislation is that every consideration of 
economy requires that the project be completed expeditiously; and 
to this end it is proposed that Congress appropriate $9,000,1)00 a year 
for the construction of levees for the next five years, during which 
time local interests shall contribute an additional fund sufficient to 
complete the levee system. The estimate of $:■ 7,000,000 for the 
lower Mississippi docs not take into account the rebuilding of levees 
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that may be breached or washed away by floods in the future. If 
the appropriations arc continued on so small a scale as heretofore 
and the completion of this work thereby extended over another 
thirty years, it is certain that other floods in the future, as they 
have done in the past, will destroy much of the work already and 
hereafter done, thereby making the ultimate cost of a complete 
system very much greater. Only once in the history of the river 
have the levees withstood the floods for a period as long as nine 
year,% which was from 1903 to 1912. Since then three floods have 
come down the river, each one breaking the levees and doing great 
damage, 

The expenditures made in a campaign to prevent the uncom- 
pleted levees from heing destroyed is naturally the most costly work 
done. The following letter from the Assistant Chief Engineer of 
the Lower Yazoo Levee District explains this fully : 

Board of 
Mississippi Levee Commissioners 
engineer's dgpartme n t 

\V. L. Thompson, Chief Engineer 
Robt, Somerville, Ass't Chief Engineer 

Greenville, Mississippi, January 9, 1914. 
Hon. B. G, Humphreys, 

House of Representatives. 
Washington, D. C. 

My dear Mr, Humphreys: 

Senator Percy has sent me your letter of December 
31st asking for some information relative to high water 
expenses of past years. The expenses for high water 
protection by this Board since IS*'.', including that year, arc 
as follows: 

1883 $59,212.7.1 

1883 19,688.96 

1884 30,921.11 

1890 ]3J.107..-,0 

1801 . tl,668.46 

1892 35,817.92 

1893 14,759.22 

1897 . 9i;,i;u..S'i 
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1898 9G.464.9fi 

1903 182,201.33 

1907 . 3fi,M1.95 

1913 . 181,005.34 

1913 232,070.72 

I have omitted years when the expenses were small. 
In addition it; these amounts expended by the Levee Board, 
the Government has expended some monies in most, or all, 
of these years for high water protection in this levee 
district, but I cannot ascertain the exact amount, as they 
are merged with engineering expenses in their report. 

As yon welt know, the greater part of the money ex- 
pended during high water is entirely lost. 1 think it a 
very low estimate to say that at least 9.V> is entirely 
wasted. The reasons for this are that the Levee Hoard 
forces are not organized for high water, consequently we 
have to take on a great many inexperienced men who do 
injudicious work. But by far the greatest reason for the 
loss is in consequence of the base of tbe levee and surround- 
ing ground being so saturated witb water that we cannot 
use scrapers, or other means ordinarily employed for han- 
dling dirt. The earth has to be handled in sacks, and the 
cost of the sacks alone to place a yard of dirt is between 
60 and 70c, this being three to four times as much as the 
placing of a yard of dirt would lie during low water linn,-. 
Then of course owing to the ground and levee being wet 
the labor handling the sacks costs three or four times as 
much. And then too a gnat deal of the material that is 
put in tbe levees during the high water, being underlaid 
with brush and mixed with sacks, which decay, lias to be 
removed after the water goes down. So that an additional 
cost is thereby caused. 

Yours very truly. 

RoBT. Sn.MKRVlU.l*. 

.-Is.?!. Chief Enijiucer. 
RS MWA 

Since 1882 this one levee district, which has a levee line of 
only 190 miles in length, has expended in emergency campaigns of 
the character above mentioned the enormous stun of $1,098,- 
670.60! In the River ami Harbor bill of 1912 Congress appropriated 
$[ T 0oo,oiio for levee construction, $8,000,000 of which was expended 
in repairing broken and destroyed levees, and later on in the same 
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session the Sundry Civil appropriation bill carried an item of some- 
thing more than $1,600,000 to defray the expenses of the War De- 
partment incurred in relief work among flood sufferers. Repe- 
titions of this experience are inevitable unless Congress views the 
situation in a business-like way and provides for the completion of 
this project wilbin a reasonable limit of time. Tt is also proposed 
that the Secretary of War be authorized to make continuing con- 
tracts for the completion of the work. This authorization is nec- 
essary if the work is to be done economically. If contractors can 
be given assurance of several years' work many more bidders will 
appear, and the price bid for work will therefore be much less. 
They cannot afford to invest in the necessary plant and equipment 
unless they can be assured of work for a series of years, and the 
few who do undertake the work under limitations of annual appro- 
priations, do, and necessarily must charge more for the work to be 
done. On the other hand if appropriations are authorized for, say 
four years, the Commission itself can then afford to purchase the 
necessary plant and equipment to do the work by day labor and 
the bare fact of this advantageous possibility is a potent influence 
in reducing the bids of contractors. This has been the experience 
in River and Harbor work in all parts of the country. Only a 
few days ago Col, Black, of the Engineer Corps, referring to work 
on the New York Harbor, stated : 

"The Chairman. If we were to undertake to do this 
in five or six years and you were given a sufficient amount 
of cash and sufficient authority to make continuing con- 
tracts about what do you think would be the saving to 
the government in that work? 

Col. Black. I have put my estimate at as low a figure 
as possible. If I can make large contracts I would be 
able to save at least one-fourth. 

The Chairman And you would have the work com* 
pleted in five or six years instead of having it completed in 
27 years? 

Col. I {lack. Yes sir, it would be a great deal better for 
New York if Congress found that the income was not big 
enough to stand a large appropriation annually to give us 
a large appropriation every two years and then give us two 
small appropriations. 
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The Chairman. That is an argument that can be made 
with regard to almost any project. 

Col. Black. Yes, sir, except where the government 
owns its own plant, and then all it wants is operating ex- 
penses. 

Mr. Humphreys. Assuming that that would hold true 
everywhere, which I very greatly doubt, and assuming that 
that is an accurate statement, if we were to expend $40,- 
000,000 a year we would just be wasting tea million. 

Col. Black. I think that is a conservative estimate." 

In several instances, Congress has included in the act authoriz- 
ing the improvement auihority for the Chief of Engineers, in his 
discretion, to spend a part of the funds provided in the construction 
of a dredge, in the event no satisfactory bid could be obtained 
from private contractors; and in one or two notable instances the 
price per cubic yard of excavation has been reduced by the bidding 
contractors so much below the price at which they had formerly 
offered to do the work as to render the construction of ihc dredge 
inadvisable. The local levee boards, which are to be our allies in 
this work, if oilier destructive floods come on them before the 
levees are completed will necessarily be impoverished to such an 
extent as to make it impossible for them to raise the amount re- 
quired of them under the provisions of the proposed legislation. 

From the above statement it will be observed that Congress is 
not being asked to embark ni>on any new sea of Federal endeavor 
or expenditure, but simply to complete the work already begun 
in the interest of all concerned. 

Many plans have been suggested for the prevention of floods 
on the Lower Mississippi— Outlets, Reservoir-*, Cut-offs, Diversion 
of Tributaries, and Levees. All of these plans have been investi- 
gated thoroughly by the engineers corps of the Army and all havt 
been discarded as inapplicable with the exception of the levee system, 
which has been recommended as the proper method. Many com- 
missions have been appointed by Congress to investigate the sub- 
ject—Bernard & Totten, in 1833; Cbas. Ellet, Jr., in J 852; Hum- 
phreys A Abbott, in lM'il ; the Warren Commission in IHTJi ; file 
Nelson Committee in IS98. In addition to these the Mississippi 
River Commission was created in 1ST0 and has continuously since 
tln-n studied the uucslion, and their annual report- fill many vol- 
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times. All of these commissions investigating the various methods 
proposed have agreed that the best method for flood control is the 
levee system. After the Hoods of 1913 President Wilson requested 
the Mississippi River Commission to make a further report, and in 
compliance therewith Col. C. McD. Townsend, President of the 
Commission, on the 16th of May, 1913, submitted the following, 
which is the last report on the subject: 

Mississippi River Commission, 

Office of the President, 

St, Louis, Mo., -May 16, 1913. 
From: The president, Mississippi River Commission. 
To; The Chief of Engineers, United States Army, 
Subject : Mississippi River floods. 

1. In compliance with instructions contained in your 
letter of April SJ9, 1913, and on behalf of the Mississippi 
River Commission, I submit the following report upon: 

(a) How best to prevent the occurrence of destruc- 
tive floods in the Mississippi River Basin. 

(b) How to prevent or reduce to a minimum the 
damages which might be caused by such floods. 

2. Many of the questions involved have been dis- 
cussed in great detail by the commission in its annual re- 
ports, hut in accordance with your verbal directions this 
report is made as brief and concise as practicable, and 
there are appended two papers \ have recently prepared 
and which, in general, accord with the views of the com- 
mission. Reference is made to these appen dices for a 
more extended discussion of the subject matter. 

3. The floods of the Mississippi River Basin are 
caused by heavy storms originating in the Gulf of Mexico. 
Like cyclones, earthquakes, and volcanic eruptions, they are 
acts of God, which man can not prevent ; and the rainfall 
during tbese storms is so excessive that the works of man 
have little effect in increasing or diminishing the volume 
of the flow resulting therefrom. 1 See Appendix 15, p, 20.) 

t. Numerous methods to prevent or reduce to a mini- 
mum the damages caused by such floods have been sug- 
gested : 

(1) Reforestation. — While forests may have some in- 
fluence on a river during midstages they produce little ef- 
fect either (luring extreme floods or extreme low water. 
It takes too long a time for trees to grow and the humus to 
form under them for reforestation to be a practical solution 



of flood prevention in the Mississippi Basin. It would also 
require tlie abandonment of too much land needed for agri- 
cultural purposes. (See .Appendix B, p. 81, and Appendix 
A, p. 8.) 

(2) Reservoirs. — In a mountainous country, where 
short, high dams can create reservoirs of great di-pth and 
volume, or in a comparatively level country where low dams 
can form lakes of larage area, it may he practicable to con- 
trol floods by means of reservoirs. There is hut a com- 
paratively small section of the Mississippi Hasin that ful- 
fills either of these conditions, and in such areas the rainfall 
is generally light. The rolling country, which forms the 
greater [tart of the Mississippi Valley and from which the 
water that produces its floods is derived, can he protected 
from floods by reservoirs only by an enormous expendi- 
ture. (See Appendix B, p. 23, and Appendix A, p. 9.) 

(3) Cut-offs. — By cutting off the bends in a river, ils 
length is diminished and slope increased. This would in- 
crease its discharge at a given height. This method of re- 
lief can not be applied to the Mississippi River, as it would 
seriously injure its navigability during low water, and in- 
crease the caving of its banks which is now excessive. 
While it would afford relief in the upper portions of the 
section of the river thus straightened, it would increase 
flood heights at the lower end, benefiting one locality at 
the expense of another. (See Appendix A, p. 1 1.) 

(4) Outlets. — Outlet*, while locally reducing flood 
heights, have only limited application as a means of relief 
from Mississippi floods. They can not be constructed above 
the mouth of Red River; their influence on flood heights 
extends only comparatively short distances above the local- 
ity where they are constructed ; there is a tendency for 
the river to diminish its area of cross section below them : 
they have to be protected by levees of the same dimensions 
as the river itself; and there is danger, if the outlet is 
made sufficiently large to be of practical value, that the 
river may abandon its present channel and adopt that of 
the outlet. (See Appendix A. p. M. The subject is 
further discussed in Annual Reports of the Mississippi 
River Commission for 1881, 1888, 1884, 1865, 1890-81, 
1893, and 1912.) 

(5) Diversion of flood waters into channels pn ml lei to 
the mam river. — The maximum flood discharge of the 
Mississippi River exceeds 8,000,000 second- feet, while it 
discharges about 1,000,000 second feet at a bank-full stage. 
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A side channel which would discharge the excess flood 
waters would therefore require an area of cross section 
equal to that of the river itself at bank-full stage, and with 
the same characteristics as to depth and velocity. 

(G) Levees. — Levees afford the only practicable means 
of preventing the damages which might be caused by Hoods 
in the lower Mississippi Valley. They have been success- 
fully employed on European rivers, and are the only 
means of flood protection of large rivers that have been 
tested, or, if tested, have not failed. To restrain floods 
like those of 1913 and 1913, will require in the existing 
levee line about twice the yardage now in place. The 
estimated cost of such an enlargement is $57,000,000, (See 
Appendix A, p. 13; Appendix B, pp. 2~> and 27.) Levee 
construction has not raised the bed of the Mississippi River. 
(See Appendix A, p. 13, and Appendix B, p. 88.) 

(7) Floods have not increased either in volume or fre- 
quency in recent years. (See Appendix B. p. 25.) 

C. McD. Towxsknd, 
Colonel, Corps of Engineers. 



ENDORSED BY STATESMEN FROM JEFFERSON TO 
WILSON, FROM HENRY CLAY Tl > BRYAN! 

There is nothing new in the contention that this is a great 
national question. In returning, without his approval, Che omnibus 
Rivers & Harbors bill. President Tyler in his message of June 11, 
1844, said: 

"In sanctioning a bill of the same title with that re- 
turned, for the improvement of the Mississippi and its 
chief tributaries and certain harbors on the Lakes, if I 
bring myself apparently in conflict with any of the prin- 
ciples herein asserted it will arise on my part exclusively 
from the want of a just appreciation of localities. The 
Mississippi occupies a fooling altogether different from 
the rivers and water courses of the different States, No 
one State or any number of States can exercise any other 
jurisdiction over it than for the punishment of crimes and 
the service of civil process. It belongs to no particular 
State or States, but of common right, by express reserva- 
tion, to all the States. It is reserved as a great common 
highway for the commerce of the whole country. To have 
conceded to Louisiana, or to any other State admitted as 
a new State to the Union, the exclusive jurisdiction, and 
consequently the right to make improvements and to levy 
tolls on the segments of the river embraced within its ter- 
ritorial limits, would have been to have disappointed the 
chief object in the purchase of Louisiana, which uas to 
secure the free use of the Mississippi to all the people of 
the United Slates. Whether levies on commerce were 
made by a foreign or domestic government would have 
been equally burdensome and objectionable. The United 
States, therefore, is charged with its improvement for the 
benefit of all, and the appropriation of governmental means 
to its improvement becomes indispensably necessary for the 
good of all." 

In a letter to the Chicago Convention in JH 17 Thus. II. Beaton, 
one of the choice and master spirits of the age. thus apostrophised 

the Father of Waters : 

"Wonderful river' connecting with seas by the head 
and bj the mouth — stretching Its arms towards the Atlantic 
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and the Pacific— lying in a valley, which is a valley from 
the Gulf of Mexico to Hudson's Bay — drawing its first 
waters not from nigged mountains, but from a plateau of 
lakes in the center of the continent, and in communication 
with the sources of the St. Lawrence and the streams 
which take their course north to Hudson's Bay — draining 
the largest extent of richest land— collecting the products 
of every clime, even the frigid, to hear the whole to a 
genial market in the sunny south, and there to meet the 
products of the entire world: Such is the Mississippi', 
And who can calculate the aggregate of its advantages, 
and the magnitude of its future commercial results?" 

It will he shown that when he submitted his report, in response 
to the resolutions of the Memphis Convention in IS 15, Mr. Calhoun 
recommended to the Senate that an appropriation he made for the 
specific purpose of building embankments along the Mississippi 
River to protect the lauds from overflow. The appropriation he 
recommended took the form of a donation of public land, hut as 
these lands were to be sold and the proceeds of the sale devoted to 
this purpose instead of being covered into tin. treasury, the dif- 
ference was one of procedure and not of principle. 

Henry Clay, always the champion of the valley and all its in- 
terests, in an impassioned speech in the Senate, said : 

"With regard to the appropriations made for that por- 
tion of the country from which I come, the great valley of 
the Mississippi, I will say that we are a persevering people, 
a feeling people and a contrasting people; and how long 
will it be before the people of this vast valley will rise en 
masse and tumble down your little hair-sptitting distinc- 
tions about what is national, and demand what is just and 
fair on the part of this government in relation to their great 
interests? The Mississippi, with all its tributaries, consti- 
tute a part of a great system, and if the system be not na- 
tional 1 should like to know one that is national. We are 
told that a little work, great in its value, one for which I 
shall vote with great pleasure, the breakwater in the little 
State of Delaware, is a great national work, while a work 
which has for its object the improvement of that vast sys- 
tem of rivers which constitute the valley of the Mississippi, 
which is to save millions and millions of property and many 
human lives, is not a work to be done because not national !" 

Abraham Lincoln said : 
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'The driving of a pirate from the track of commerce 
in the broad ocean and the removing of a snag from its 
more narrow path in the Mississippi cannot, I think, he 
distinguished in principle. Each is done to save life and 
property, and to use the waterways for the purposes of 
promoting commerce. * * * The most general object 
i can think of would be the improvement of the Mississippi 
River and its tributaries," 

Andrew Johnson, in a message to Congress specifically urged 
legislation for the preservation of the levees of the Mississippi 
River declaring it to he a matter of national importance. I quote 
his words : 

"As a subject upon which depends an immense amount 
of the production and commerce of the country, I recom- 
mend to Congress such legislation as may be necessary for 
the preservation of the levees of the Mississippi River. 
It is a matter of national importance that early steps 
should he taken, not only to add to the efficiency of these 
harriers against destructive inundations, but for the re- 
moval of all obstructions to the free and safe navigation of 
that great channel of trade and commerce." 

Garfield in his letter accepting the nomination for the Presi- 
dency declared: 

"The wisdom of C"»gri..^ should he invoked to devise 
-«ime plan by which that great river shall cease to he a 
terror to those who dwell upon its hanks, and by which its 
shipping may Safely carry the industrial products of 
^5,000,000 1 d people." 

Haves not only recommended the legislation but also approved 
the bill creating the Mississippi River Commission and signed the 
hrst hill appropriating monej fur levee construction. 

Arthur in a message to Congress said : 

"The constitutionality of a law making appropriations 
in aid of these objects cannot be questioned. The safe and 
convenient navigation of the Mississippi i^ a matter of 
concern to all sections of the country: but to the N'orth- 
west, with its immense harvests, needing cheap transporta- 
tion to the sea. and to the inhabitants of the river valley, 
whose lives and property depend upon the proper con- 
struction of the safeguards which protect them from the 
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floods, it is of vital importance that a well -matured and 
comprehensive plan for improvement should be put into op- 
eration with as little delay as possible." 

And then recalling the fact that the heavy hand of the Federal 
tax gatherer had been laid upon these people at a time when they 
were least able to survive the blow, and when they were grappling 
in a death struggle with the great floods of the later GO's, added 
these significant words : 

"It may not be inopportune to mention that this gov- 
ernment has imposed and collected some $70 ,000,000 by a 
tax on cotton in the production of which the population of 
the lower Mississippi is largely engaged, and it does not 
seem inequitable to return a portion of this tax to those 
who contributed it, particularaly as such action will also 
result in an important gain to the country at large, and espe- 
cially so to the great rich States of the Northwest and 
the Mississippi Valley," 

Roosevelt said : 

"We, the Nation, must build the levees and build them 
better and more scientifically than ever before." 

Taft said: 

"I am strongly in favor of expending the whole $5<V 
000,000 to save that part of the country from floods in a 
reasonable time, and to provide a proper levee system." 

The following editorial from the Commoner of April 11, 
!1'13, is quoted for obvious reasons, 1 am aware that editorial 
expressions, as a rule, do not carry that same weight which is at- 
tached to expressions from those who are charged with the re- 
■ i">:i".ii' : ]i!y ■■[" government, such ;•- above quoted; but we cattnot 
overlook the fact that the Commoner is edited by Mr. Bryan, who 
was three times nominated by the Democratic Party as its candidate 
for the presidency, and that at the time the following editorial was 
written lie was Secretary of State in the Cabinet of Mr. Wilson. 
Hi view of these facts neither apology nor explanation is necessary 
for including this editorial along with the expressions which have 
been quoted from other great men in the past history of the country : 

"For years the people of the lower Mississippi and 
those living at intersections of the Ohio and Mississippi 
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rivers have been subjected to losses and great in conven- 
iences through floods. There has been considerable discus- 
sion and some effort in a small way tu relieve these con- 
ditions. The recent floods will serve to direct attention 
to a duty the discharge of which has all too long been ne- 
lected. Engineers agree thai l he bad conditions referred 
to could be prevented through the application of laws witli 
which engineers arc familiar. The sections affected by 
these floods lie in the very heart of the United States and 
it goes without saying that extraordinarj' efforts ought to 
be made to protect these sections. The work of protection 
should he commenced in earnest and should be carried to 
successful conclusion even though it requires an enterprise 
on a scale so large as the Panama canal, A comprehensive 
engineering plan will provide the people living in the heart 
of America with protection from floods. This is the opin- 
ion of experienced engineers. The good work can not he 
commenced any too soon. Such an enterprise is in har- 
mony with the pledge given by the democratic national con- 
vention for 1912. 

Let this platform plank be faithfully carried out," 

There can be no escape from the conclusion that this plank 
in the platform should "be faithfully carried out." It was written into 
the platform at a time when the conscience of the whole country 
had been aroused by the frightful destruction which had taken 
place in the lower valley by the flood of HI 12. Congress had made 
large appropriations both for the reconstruction of the levees which 
had been destroyed as well as for relief work among the people of 
the valley who had been rendered homeless and destitute. It de- 
clared that tin' building of levees for the prevention of overflow 
of the land and its consequent devastation "imposes an obligation 
which alone can be discharged by the Federal Government,*' Rec- 
ognizing the importance and the justice of this policy, Mr. Wilson, 
in his address accepting the nomination of the Baltimore Conven- 
tion on this platform declared unequivocally that "in the case of 
the Mississippi River, that great central artery of our trade, it is 
plain that the Federal Government must build and maintain the 
levees and keep the great waters in harness for the genera! use. 
It is plain, too, that Vast stuns of money must be spent to develop 
new waterways where trade will be most served and transportation 
most readily cheapened by them, Such expenditures are no largess 
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on the part of the government; they are national investments." 

It is now n]> to Congress to fulfill these pledges to the people 
and to add ill is jjreal piece of constructive legislation as one of the 
gems which are to form the crowning glory of the legislative 
achievements of the sixty-third Congri 
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HISTORY OF THE LEVEE SYSTEM. 

The Levee or "dyke" system for the control of floods is not 
a new theory ; in fact it is as old as recorded history. As early as 
the twelfth dynasty, the Pharaohs were building levees along the 
banks of the Kile for the purpose of preventing the over How of its 
alluvial deltas. 

Sir William Willcocks, late Director General of Reservoirs in 
Egypt, in a lecture delivered at a meeting of the Khcdivial Geo- 
graphical Society on the As stun Reservoir in 1904, said ; 

"Of all the methods which Egypt has ever employed 
for the increase of her material wealth, there is only one 
which lias never failed her. Whenever the country has 
turned to the Nile it has not been disappointed. It was 
so 4,000 years ago when the problems of water storage and 
flood Control engaged the attention of the Pharaohs <>f the 
Xllth Dynasty. It is so today. The problem which the 
engineers of Amencmhat solved differ but little from the 
problems which we are called to solve today. In those an- 
cient times tlie absence of masonry regulators made it 
more difficult to control floods than to provide additional 
water. For us the provision ni additional wafer is more 
difficult than protection from floods. Both, however, are 
equally important 

There is a popular belief that the only function which the 
levees on the Nile perform is to conserve the flood waters for pur- 
poses of irrigation. This is a mistake. The great enemies of Egypt 
with which all the Dynasties nf the past have had to grapple are 
two- fold, Drought and Inundation, 

The excavation of Lake Mueris far away on the upper reaches 
of the Nile, which served as a reservoir for the regulation of its 
flow, was one of the greatest engineering feats of antiquity. It 
brought into subjugation the raging floods, and released them only as 
the needs of the lower valley required. These Roods were necessary 
to the very existence of the people along the lower valley, and it 
was bec&USC he foresaw that this great fountain uf life would fall 
unto the hands of the Theban King "who knew not Joseph" that 
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this virtuous statesman foretold the seven lean years and bade 
Pharaoh lay Up com against them. It is nevertheless true that 
these floods when released had to be controlled by levees to prevent 
destructive overflow of the deltas to be irrigated. 

These levees extend along both batiks of the Nile, just as they 
do along the Mississippi River, but beginning on the upper reaches 
other dykes are constructed running at right angles to the main 
levee across the valley at varying distances, making a checkerboard 
of levees throughout the entire area. These latter lines are built 
in the interest of irrigation, which is necessary because there is no 
rainfall, and for ~>(io miles below the confluence of the White Nile 
and the Blue Xile there is not a single tributary. 

The Nile in flood time is considerably above the level of the 
country from Assuan to the Sea, In upper Egypt a very high flood 
is about four feet above the country ; in middle Egypt about eight 
feet, and in some places along the lower reaches of the river it is as 
much as twelve feet higher than the adjacent country. In 18(1 1, 
18(i:f, 1806, 1869, 1874 and 1878 there were crevasses in these levees 
which caused great destruction both of life and property. Sir 
William Wilcocks in the lecture above referred to, states that the 
destruction of life and property in the floods of 'Go and '78 was very 
great — "the whole Western half of the delta proper was swept by 
the river and as the canals there have not got good high hanks the 
people had no place of shelter to flee to and were drowned in very 
great numbers. The same thing would happen again if a breach 
were to occur now, only the damage would be far more serious. 
The country is covered with villas and rich plantations, and the 
low lands to the very edges of Lake Born Has are unclaimed and 
uninhabited. A breach anywhere within loo kilometres of the 
Barrage during a very high flood would be a national disaster," 

The following description of a flood scene on the Nile reads 
almost as though it were an extract from a press despatch from the 
lower Mississippi : 

"The terror reigning over the whole country during 
a very high flood is very striking. The Nile banks are cov- 
ered with booths at intervals of 50 metres; each booth has 
two watchmen, and lamps are kept burning all night. 
Every danger spot has a gang of ">0 or 100 special men. 

1/ 



The Nile is covered with steamers ami boats carrying sacks, 

stakes and stones, while the batiks along nearly their entire 

length are protected by stakes supporting cotton and indiau 

corn stalks, keeping die waves off the loose earth of the 

hanks. 

# * * # * * * 

The new- that the bank had breached spread fast 
through: the village, the villagers rushed out onto the banks 
with their children and cattle and everything they pos- 
sessed. The confusion was indescribable. Narrow banks 
covered with buffaloes, children, poultry and household 
furniture. The women assembled around the local Saints' 
tomb, beating their breasts, kissing the tomb and uttering 
loud cries." 

Sir William concluded this most interesting and instructive 
lecture in these words: 

"Four thousand \ears ago Egypt stood at the parting 
of the ways and adopted a system of water storage and 
flood control suited to basin irrigation which served the 
country well for thousands of years. Today Egypt stands 
again at the parting of the ways and may it be her destiny 
to adopt a system of water storage and flood control suited 
lo perennial irrigation which may stand her well for the 
thousands of years which may yet have to come." 

The waters of the Tigris and of the Euphrates were confined 
to their banks by a system of levees "in the days when the good 
Queen Simiramis was dazzling the Assyrian nobles with the gorgeous 
splendor of her Court, and enslaving the hearts of those young 
gallants with the lustre of her wondrous eyes." 

When the Renaissance raised the clouds which had kept Europe 
in darkness for so many centuries, we learn that levees extended 
for many miles along the river Po. About A. D, 1300 
they were extended much further until about the beginning of the 
last century they had been completed to its mouth. In Holland the 
levee system has been carried further than in any other country in 
the world and it is estimated that they have cost to date more than 
$1,500,000,000. Immense areas which were formerly submerged 
to a depth of 15 feet by the North Sea, have been successfully pro- 
tected aginnst these destructive tides. Perhaps the most stupendous 
undertaking was the reclamation by means of levees of the Zuyder 
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Zee. This great lake is supposed to have been formed in the thir- 
teenth century by terrible storms which swept the North Sea into 
the low country, drowning some ten thousand people. In 1894- 
a great levee was constructed which shut out the North Sea and 
one million acres of land were reclaimed, at an estimated cost of 
ninety- live dollars an acre. Levees, in fact, have been constructed 
for the purpose of controlling floods on nearly every river of Europe 
and Asia. On the Rhone, the Danube, the Volga, the Yellow River, 
the Po, the Vistula, the A mo, the Rhine, and in fact all rivers where 
the valley is subject to annual inundation. 

The theory then is no new one, and all the phenomena in any way 
related to river regulation and flood control by this means, have 
been subjected to the test of time. 

The Levee System oe the Mississippi River. 

The levee system of the Mississippi River has gone hand in 
hand with its civilization. The first settlements by European; in 
the lower valley of die Mississippi were at New Orleans and Natchez. 
The heights around Natchez of course rendered the construction 
of levees unnecessary there, but at New Orleans precautions were 
necessary to protect the settlers from overflow, and had to be taken 
at once. In 1717, De la Tour, the engineer who laid out the city 
of New Orleans, constructed the first levee along the river front, 
which was completed ten years later, extending for about eighteen 
miles above the city. As the country was gradually settled by im- 
migrants, the levees were extended up stream, each planter building 
the line along his river front. The system was extended in this 
desultory way as the country was slowly settled, and in 181'!, 
Stoddard in his history of Louisiana tells us 

"these banks (levees) extend on both side- of the 
river from the lowest settlements to point Coupee on one 
side, and to the neighborhood of Baton Rouge on the 
other, except where the country remains unoccupied." 

This was the situation when Jefferson purchased Louisiana. 

By 1838, according tu the Delta Survey (Humphreys and 
Abbott), the levees had been extended as high up as Red River 
Landing on the West bank and to the high bluffs at Baton Rouge 
on the East Bank, 
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By IS-W, according to the same authority the line bad been 
extended as far North as Napoleon, Ark., on the West bank, and 
disconnected sections extended more or less along the Yazoo Dasin. 
Quite an impetus was given to levee building in 1850 by the passage 
of 

Tim Swasw and Ovekplow Land Act. 

This law gave to the various states of the Mississippi Valley 

"the whole of those swamp ami over-flow lands made unfit 
thereby for cultivation, winch shall remain unsold at the 
passage of this act ;" 

the proceeds of the sales of these lands to be devoted by the state* 
"to the construction of levees and drains." The purpose to which 
the money so derived was in fact devoted by the various states 
which participated in the distribution depended entirely upon local 
conditions. In the slates north of the mouth of the Ohio River 
the money was devoted to draining these swamp and overflowed 
lands into the tributaries of the Mississippi River, the natural and 
inevitable result of which was to increase the flood heights of the 
lower reaches of the river. The purpose to which the money so 
derived was devoted along the reaches of the river below Cairo 
was to the construction of levees which had to he made higher and 
stronger to give vent to the increased Hood heights occasioned as 
above related. 

In a very elaborate report on the Over-Hows of the Delta of 
the Mississippi, prepared under instructions from the Secretary of 
War by Chas. Ellet, Jr., in 1850-1852 (Senate executive Doc, 20, 
33d Cong., ISt Scs, ), the disastrous effect of the extensive drainage 
of the lands in the tipper valley upon the riparian lands in the lower 
reaches of the river, was set mil in great detail. The following 
extract is reproduced from this report: 

"It is not for one acting for the moment as an ofiicer 
id the government to criticise the past, or to dictate the 
future, legislation of Congress; yet it may not be inappro- 
priate to say, that if the vast bonus granted for the purpose 
id excluding the water from the swamps above, and send- 
ing it down upon the States below, had been accompanied 
by an adequate appropriation to enable those States below 
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to give vent to that water, or to protect their borders from 
the deluge which it will bring, the good which was intended 
by the grant would have been accompanied by less destruc- 
tion than is now certain, without additional legislation, to 

follow the donation. 

* ***** * 

The process by which the country above b relieved is 
that by which the country below is ruined." 

The following taken from the report of Humphreys and Abbott 
gives in detail the condition of the levee* along the entire line when 
the great flood of 1858 came. This flood was the greatest which 
had ever come down the river. Its volume measured at Columbus, 
Ky., showed 1,475,000 cubic feet per second and many levees were 
breached. Referring first to the levees along the St. Francis Basin, 
the report states: 

"The levees had all been made since the flood of 1851 
and consequently had never been tested. They were much 
too low, hardly averaging 3 feet in height, although sortie 
of them across old bayous, were of enormous size, as, for 
instance, a short one near the northern boundary of Critten- 
den County, which was reported to be -10 feet high, 40 feet 
wide at the top and 320 feet wide at the bottom. Generally 
their cross-section was much too small, and, upon the 
whole, they were quite inadequate to effect the object for 
which they were intended. 

From the mouth of St. Francis River to Old Town, 
the levees were complete. Between this place and Scrub- 
grass bayou, there were several gaps, amounting to about 14 
miles. Thence to Napoleon there were no levees. Be- 
tween Napoleon and the high land, south ol Cypress creek, 
there were only about 3 miles of levee. Thence nearly 
to Point I,a Ilaehc. below New Orleans, the embankments 
were completed. 

On the left hank, excepting a few unimportant private 
levees, there were no artificial embankments between the 
mouth of the Ohio and the southern boundary of Ten- 
nessee. The near approach of the hills to the river, through- 
out the greater part of this region, has the effect of Hood- 
ing by hill drainage the narrow belts of swamp land, and 
there is no immediate prospect of any attempt to reclaim 
them. Whether leveed or not, they are too trifling in ex- 
tent to have any sensible influence upon the high-water 
level of the Mississippi River. 
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The Yazoo bottom below the Mississippi State boun- 
dary was considered to be well protected by levees. They, 
however, averaged only about 1 feet in height, and having 
been mainly constructed since 1858, had never been tested 
by a great Hood. They were much too low and too narrow, 
as the tlood of 1838 proved. The levee which closed the 
Yazoo pass was an enormous embankment across an old 
lake. It was 1,188 feet long, and 28 feet high, with a base 
spread out to the width of 300 feel. About K'l miles «>f gaps in 
Coahoma and Tunica comities (between Islands .",1 and 117) 
had been closed in the winter of 1858, and consequently 
the levees had not had time to settle properly before the 
occurrence of the high water. There was only one open 
gap. It was nearly opposite Helena, and had been caused 
by a caving bank. 

Between Yieksburg and Baton Rouge, on the left bank, 
the levees were complete where there was any occasion for 
them. The hills approach so near to the river in this part 
of its eonrse, that the tmttom lauds are limited in extent, 
and hence somewhat liable i<> injury from sudden upland 
drainage." 

The damage done by the floods of 18. r >8 and 1810 had been 
repaired and great progress was being made in the further exten- 
sion and strengthening of the line when, in 1881, grim visaged war 
showed his wrinkled and most borrid front, 

Gseai Disaster of rat War Between the States, 

It is impossible to overstate the extent of this disaster to the 
industrial development of the delta- of the lower Mississippi. 

The valley was literally and utterly laid waste. Here in truth 
the cry of Havoc was heeded when they let slip the dogs of war. 
The ruin which was general throughout the South was greatest in 
the alluvial deltas, where the planters shared the common disaster 
with their neighbors in the hills, and in addition, suffered the wreck 
of iheir properties caused by the increasing and unresisted floods 
of the next ten or fifteen years. To illustrate the measure of this 
disaster the following figures from the Census Bulletin will be 
interesting: Farm property in liHJii), in the States of Arkansas, 
Mississippi and Louisiana, wa> valued at $201,968,344; in 18G0 it 
had risen to the enormous sum of $S07,38S,17i; more than :mjo 
per cent increase in ten years! In 1870 it was listed at $313,889,602, 
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a decrease of $400,000,000 in ten years! In addition to this, the 
entire labor system had been revolutionised, and a veritable satur- 
nalia of misgov eminent, which would be dignified beyond its desert* 
by calling it chaotic, added horror to the general wreckage. Then as 
a fitting cap to this climax of misfortunes, Congress imposed a 
tax of 3c a pound (about $15.00 a bale), on all cotton produced 
for the 3 years of '66. 07 and 08. In the meantime the Star of 
Empire bad led the ever industrious, enterprising and aspiring 
youths of the older states, and the army of homeseekers who sought 
refuge in this free country from the hardships and oppressions of 
the old world, into the great states along the upper reaches of the 
Mississippi and the Missouri. The wilderness was subdued; the 
prairies were peopled with virile and industrious farmers ; thou- 
sands, aye, tens of thousands of swamps, marshes and an infinite 
variety of natural reservoirs were drained precipitately into the 
great tributaries, can sing each succeeding flood to rise higher, and 
making the task of its control annually the more difficult. 

The riparian owners, nevertheless, in spite of their unhappy 
situation, continued (heir straggle against the great floods which 
were poured down annually upon them from the rapidly developing 
states of the upper drainage basis, but they were unequal to the 
ever-growing burden. 

The Great Ft.ouu ui- 1K74. 

The great floods of 1868, 1865, and UG7 had almost destroyed 
the levees which had been so nearly built up to standard when 
Humphreys and Abbott filed their report in 18C1 (Sen. Ex. Doc. 
8, 40th Cong., 1st Sess,), Then in 1874 came what proved in many 
sections of the delta to have been the most disastrous of all floods. 
The utter wreck and desolation of this once happy valley seemed as 
complete as it was cruel. 

One-half of the lands behind the levees was sold by the tax 
collector in a vain but desperate effort to work out salvation un- 
aided by the government at Washington! It was perfectly evident 
that either the great alluvial deltas must be abandoned to the 
jungle, and this, the most fertile valley in the world, lapse again 
into "some vast wilderness, some boundless contiguity of shade," 
or the Federal Government must come to the rescue. 

23 



No relief came, however, frum that source, and tire prospect 
of an enforced abandonment of the whole delta country grew sadder 
am! more certain with the monotony of its recurring floods. 



Tin: Com-apse of tin-: Lot si. Levee System. 

In 1882, '83 and '84 the deltas were visited for the first time 
by three successive and excessive floods. In 1882 there were 284 
crevasses; in 1883, 224; in 1S84, 204; 712 crevasses in three years! 

In his report to Congress heretofore referred to Mr. Ellet 
had foretold with prophetic words how the drainage of the great 
plains along the upper reaches of the river would surely overwhelm 
the deltas along the lower river unless Congress should help the 
people there to build their leveeS higher and stronger. 

"The process by which the country above is relieved is that 
by which the country below is ruined." This was the report 
of 1852, Now mark how we!! the sequel held together. 
In 1850 farm values in the eleven great states between 
the Missouri and the Ohio Rivers was given by the Census 
at $827,577,™;. The great flood of 1858 measured 1,475,000 cubic 
feet per second. In 1880, farm values in the same eleven states, 
indicating the measure of their improvement, was given at $5,317,- 
880,906, and the flood of E882 measured 1,800,000 feet per second! 
In the light of these facts how pregnant of truth, how prophetic, 
are these words quoted from the same report : 

The true difficulties of this problem will now be ap- 
preciated. We can protect Louisiana by simple means 
in mi all ordinary natural floods. I'ut the great problem 
with which we have to cope is, to ascertain how to protect 
her from the deluge created by the artificial improvements 
which are accelerating the drainage of the prairies, and di- 
verting the collected waters from their natural course 
through the lowlands. 

It will thus be seen that it is the pursuit of individual 
and public interests through all of the northern states of 
the Mississippi valley that pours the excess of water down. 
It may possibly be considered, therefore, that il is the com- 
mon duty of the states to guard the land which these im- 
provements now endanger. 
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These Hoods had at least answered once and for all the mooted 
question of the ability of the riparian owners to protect themselves 
against the ever increasing volume of flood water. In these three 
years the planter had been despoiled of stock, of tenants, and of 
crc dit — ."all his little chickens and their dam at one fell swoop." 

It was no longer a theory. Without the aid of the Federal 
Government the delta nmst be returned to the denizens of the jungle 
from whom it had been won and the fight for its civilization must 
be abandoned. This was not conjecture. The prostrate body lay 
before Congress. There was the proof which Horatio required 
upon the platform at Elsinor: "The sensible and true avouch ot 
their own eyes." 

Conventions were held in the Delta to discuss the advisability 
of continuing the unequal struggle against the increasing floods. 
The question was most seriously debated whether to give up the 
fight and surrender that fertile and now beautiful valley to the 
jungle. J quote from the statement of Senator Percy in the hearings : 

Before the Federal Government had indicated a will- 
ingness to help in this work, the Yazoo Delta, more favor- 
ably situated with regard to levees than any other district on 
the river, because it is a great basin divided into two dis- 
tricts with only one outlet, and therefore there is no diffi- 
culty arising out of the feasibility of protection by the levee 
system— in 1S80 more than 50 per cent of the land of the 
Yazoo Delta had gone back to the State of Mississippi to 
pay levee debts. In our efforts to protect ourselves by our 
own taxation we had taxed out of the hands of individuals 
back into the hands of the state, where it yielded no rev- 
enue, either for state or county purposes, more than one- 
half of the total acreage of that Delta. The light was over 
and we were whipped. And elsewhere along the river, 
in the great majority of places, no levee districts had been 
formed. Then the Government came in and held out a 
hope — it was not what they expended, because it was com- 
paratively little — which gave a fictitious sense of security 
to the people, and they took heart and borrowed money 
on credit, based on belief in Federal aid. 

These brave men blessed with courage and energy, and vigor 
and determination, the characteristics of that matchless band who 
had wrested the wilderness from the savage and carved the name 
"American Pioneer" upon the rock of ages ; in the most fertile spot 



in that great valley aptly called the cornucopia of the world ; in the 
prime of a vigorous and virile manhood, in a land Messed above all 
others with sunshine and shower, for the first time in the history 
of their race gave up the Divine Commission ''to subdue the earth/' 
and surrendered! 

In the Yazoo Basin, the richest and most easily protected of all 
the deltas, one-half of the land was forfeited for taxes. The npar- 
ian owner had kept the faith, he had fought the good fight, but he 
was whipped ! Verily he could have exclaimed in righteous humili- 
ation: "After me the deluge!" 

Let it be borne in mind that it was not the levee system which 
collapsed. It was that system when left solely to the people of the 
deltas to maintain. Having turned for awhile to trace the long 
fight waged in Congre>s from the earliest days to enlist the Federal 
Government as an ally, we shall return to our story and see how 
hope was revived, and the battle lines reformed under the leader- 
ship and direction of the Mississippi River Commission. 



26 



THE LONG FIGHT FOR FEDERAL AID. 

The control of the floods of the lower Mississippi is a subject 
which has vexed the minds of both the statesmen and engineers 
of this country from the date when jurisdiction of the entire river 
was transferred to the Federal Government by the Treaty which 
consummated the Louisiana Purchase. Just to what extent the 
Federal Government should undertake to improve the river has 
been the mooted question. From the beginning there have always 
been those who insisted that whatever works of improvement were 
carried on by the Federal Government, should be solely in the 
interest of the navigation of the river. On the other hand there 
has been an equally insistent demand that the control of the flood 
waters of the lower river because of the magnitude of the problem, 
the extent of the area to be protected, the almost immeasurable 
potentialities of these fertile acres, was a national problem. 

The navigation of the Mississippi River was one of the most 
important, as it was one of the most exciting questions which com- 
manded the attention of the residents of the valley in the early 
years immediately succeeding the Louisiana Purchase. 

In fact the great dissatisfaction of the people beyond the Alle- 
gheny Mountains over the question of free navigation of the Mis- 
sissippi River was one of the pegs, if not the main one, upon which 
Aaron Burr hung his hopes for a separate empire in the West. 
The transfer of Louisiana to the L'nion guaranteed "the free navi- 
gation" of the river to the sea, unobstructed by political agents of 
any foreign government, but the dwellers of the valley complained 
most bitterly that the stream filled with snags and other obstruc- 
tions was, in fact, no more "free" than when the haughty Don 
obstructed the passage. 

Henry Clay in an impassioned speech in the Senate complained : 

"Around the region of the coast of the Atlantic, the 
Mexican Gulf and the Pacific coast, everywhere, we pour 
out in boundless and unmeasured streams the treasure of 
the I nitcd States, but none to the interior of the West, the 
valley of the Mississippi. Every cent is contested and 
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denied for that object. Sir, I call upon the Northwestern 
Senators, upon Western Senators, upon Eastern Senators, 
upon Senators from all quarters of the Union, to recollect 
that we are part of our common country." 

Tin.-, was in answer to the suggestion that the improvement of 

the river in accordance with a suggestion of the army engineers, was 
really a local and not a national question. 

Tin-: First Official Report ox the Mississippi. 

In 1822 Bernard & Totten, of the Army Engineer Corps, 
after a very extensive and elaborate study of the river made a 
report in which they declared (H. Doc. 1;. 17th Cong., 2nd Sess.) ! 

"The only means (of improving navigation) which ap- 
pear practicable to us is the construction of dikes. They 
operate by diminishing the current above them, thus econ- 
omizing the expanse of water, at the same time constrain- 
ing the current to rush with greater velocity through the 
narrow space to be deepened. 

While the waters of this river are over its banks, the 
operation of the current being in proportion to its elevation 
and consequent increase of velocity, the changes which are 
produced in the bed of the river are great, sudden and 
numerous." 

This was the very first official report on the river. There have 
been many investigations since then ; much elaborate study ; almost 
limitless investigation and observation; in fact, it can be said with 
no exaggeration that no river in all the world has been observed 
with such relentless scrutiny as has the Mississippi during the 
century since it passed to the control of the United Stales. It is a 
high tribute to the engineering skill and judgment of Bernard and 
Totten that every board of engineers, civil anil military, which has 
been called upon to study and report upon the subject since their 
da? has agreed to their conclusion "that the only means which 
appear practicable to us is the construction of dvkes." 

Nothing came of this report however, but the Roods which 
continued, particularly the two greal overflows of IS2H and 1844, 
stirred the people in the valley to the liveliest activities. Without 
the controlling influence of levees innumerable sand bars were 
habitually formed in the channel which at many places was less than 
three feet deep. On these bar* the !<»£-> and tree- which were an* 
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rmally washed into the main stream were accumulated, forming 
very dangerous obstructions to the passage of all water craft. 
Bernard and Totten had reported in 1822 that "the only means 
(of improving these conditions ) which appears practicable to us is 
the construction of dykes," and the people of the entire valley set 
about in a most determined fashion to have Congress undertake this 
work. 

Memphis Convention of 1845. 

In 184") a Convention of the Southern and Western States was 
held at Memphis, Tennessee, for the purpose of considering the 
general interests of the Southern and Western States and particu- 
larly the improvement of the Mississippi River. 

John C. Calhoun presided over the convention and upon taking 
the chair made a notable speech in which, among other things, he 
said: 

"He did not, himself, believe in the power of the Gen- 
eral Government to conduct a system of internal improve- 
ment. He had, independently of other objections, seen the 
evil effects of it, in too many instances, where it has been 
attempted, and the system of log-rolling which ensued; but, 
in relation to the great highway of western commerce, at 
least, the great inland sea of the country— the Mississippi— 
he did not, for a moment, question that government was 
as much obligated to protect, defend, and improve it in 
every particular, as it was to conduct these operations on 
the Atlantic seaboard. It was the genius of our Govern- 
ment, and what was to him its beautiful feature, that what 
individual enterprise could effect alone, was to be left to 
individual enterprise; what a state and individuals could 
achieve t igether, was left to the jnitit action of >tates and 
individuals ; but, what neither of these, separately or con- 
joined, were able to accomplish, that, and that only, was 
the province of the Federal Government. He thought this 
was the case in reference to the Mississippi River." 
1 I h. How's Review, \"i.l 1 1 Is-p; 1, p. 1 !. 1 

This convention adopted a set of resolutions. The one touch- 
ing the Mississippi was as follows: 

"Resolved, That millions of acres of public domain, ly- 
ing on the Mississippi River and its tributaries, now worth- 
less for puqioses of cultivation, might be reclaimed by 
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throwing up embankments, so as to prevent overflow ; and 
that this convention recommend such measures as may he 
deemed expedient to accomplish that object, by grant of 
said lands or an appropriation of money." 

These resolutions were subsequently presented to Congress in 
the form of a memorial and referred to an appropriate committee. 
The following extract from this memorial will prove interesting: 

"The expenditures on the Mississippi thus far, \i re 
ports are to be credited, have produced no results corre- 
sponding to the vast sums appropriated. When the channel 
has been straightened at one point it has been lengthened 
at another, and obstructions or deposits in one bend have 
only been transferred in their removal to another. 'Saw- 
yers' and 'Planters' have in one season been reduced in 
number to be replaced by the succeeding one. 

"The only fact clearly established, and it is one to 
which attention should be particularly directed as bearing 
with peculiar influence on the proposition submitted, is that 
where the banks of the Mississippi have been leveed and 
prevented from inundating the swamps, the spring rises 
are scarcely perceptible, and the surplus waters are dis- 
charged by deepening the bed ; its currents no longer 
able to rise and expand over a wider surface, they have 
to deepen the bed to furnish vent for the waters to be dis- 
charged. The reclaiming, therefore, the swamps and con- 
fining the river to its bed will deepen it, anil do more to pre- 
serve unimpaired the navigation of the Mississippi than all 
the projects which have hitherto been devised or acted on 
for its improvement. The suggestion, however, is worthy 
of examination, and it is the stronger recommended as it 
may accomplish a great object at comparatively little cost. 
The swamps of the Mississippi now worthless, ami made 
so by the inundations of that river, may be moth\ by their 
own reclamation, the instruments of improving the naviga- 
tion of that stream," 

Once again it had been ascertained that the river could not be 
improved without the construction of levees along its banks, but 
as these levees, though absolutely necessary in the interest of navi- 
gation, WOdld nevertheless protect vast areas of fertile privately 
owned lands from annual over-flow, objections were persistent, 
and frequently potent, that this wis not a national question. 
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Mr. Calhoun on behalf of the committee reported the resolu- 
tions to the Senate in an elaborate report (Senate Doc. 110, 2i)th 
Congress, 1st Session). Referring to the particular resolution 
above quoted, the report stated : 

"As fertile as this great body of land is, by far the 
greater part is at present of little or no value, in conse- 
quence of its swampy character and being subject to inun- 
dation, and must remain so ; alike unprofitable to the public 
and individuals, so long as they may remain in their pres- 
ent condition. Hut they must remain *o until reclaimed by 
embankments. To meet the expense of making them, the 
convention recommends the grant of lands, or appropria- 
tion of money by Congress :" 

ft concluded with a recommendation that these lands be "ceded 
to the states in which they may respectively lie." 

Chicago Convention of 1847. 

In 1S47 as a result of coiitimioii> agitation through the valley 
a national convention was held in the city of Chicago to consider 
the general subject of the Commerce and Navigation of the Valley 
of the Mississippi, 

Thos. H, Benton, then a senator from Missouri, addressed 
a letter to the delegates, very strongly endorsing the general pur- 
pose of the convention and particularly urging the proposition 
that it was the duty of the Federal Government to improve the Mis- 
sissippi River, Extracts from this letter will be found elsewhere 
(p. 106), setting forth his views as to the constitutional questions 
involved, and also his ideas as to the national quality of the project, 

Another great convention was held at Cincinnati, with the net 
result that the public sentiment aroused by these repeated meetings 
at last found expression in the halls of Congress, and brought the 
nation to a realization of the fact that the responsibility was upon 
Congress and that the great interests to be conserved by the proper 
improvement and control of the river were so tremendous as to 
transcend the possibility of local solution and mounted to the high 
dignity of a national problem. 

Recognizing the justice of this contention. Congress enacted the 
law of September 28, 1850, known ever since as the Swamp and 
Overflow Land Act. 
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This law gave to the various states of the Mississippi \ a! ley- 
all the wet lands then remaining unsold, the proceeds of their sale 
to be devoted to their reclamation by levees or drains. This was 
the first appropriation by Congress in the aid of levee construc- 
tion, but the effects of the draining of the low lands in the states 
in the Northern part of the valley so increased the flood heights 
on the lower river that the situation there grew steadily worse. 
{Sec p. 63.) 

HuMPlIREVS AND ABBOTTS Rt'.POKT. 

In addition to the "Swamp and Overflow Act" of 1S50, elabor- 
ate surveys of the Mississippi River were authorized, which re- 
sulted in two noteworthy reports; the one elsewhere referred to 
(p. 34), by Mr, Chris. Ellet, made in 1852, the other by Captain 
A. A. Humphreys, in elaboration with Lieut. Abbott, both of the 
army engineer corps. 

These two eminent engineers devoted ten years lo the study 
of the subject in hand, and in 1861 made a report to Congress on 
the Physics and Hydraulics of the Mississippi River which has 
since that time been regarded by all students of river hydraulics 
as the standard classic. Many theories are advanced for the con- 
trol of the flood waters of the Mississippi River after every disas- 
trous flood. Public prints are filled with articles written by those 
who believe they have made a great discovery. The levee system is 
condemned as a failure and what the writer honeslly, though errone- 
ously, believes to be a new idea is proposed. It is interesting to 
read in the very elaborate report of Humphreys and Abbott how all 
these so-called new theories were put l" test long before the present 
generation was born, 

This report contained the following : 

"Analysis of Plans for Protection : 

Three distinct systems have been proposed for the pro- 
tection of the bottom lands against overfloow. These are: 
First, to modify the actual relations existing between the 
accelerating and retarding forces in the channel, in such 
a manner as to enable the former to carry off the surplus 
flood water without so great a rise in the surface as thev 
now require. To this system belong Cut-nffs, Second, 
To reduce the maximum discharge of iliv river. To tins 



system belong diversion of tributaries, artificial rcserroirs, 
and artificial outlets. Third, to confine the water to the 
channel, and allow it to regulate its own discharge. To 
this system belong levees, or artificial embankments. 
Each of these systems has its advantages and its disad- 
vantages. Before deciding, then, upon the best practical 
system of protection from the floods of the Mississippi, 
each system must be examined in respect to its feasibility, 
its dangers and its cost as applied to that river. This will 
be done separately for each plan in turn." 

Each of these plans is then discussed most elaborately and 
treated both from the scientific standpoint of the engineer as well 
as from the historical point of view. All the rivers of the world 
which had been subjected to the skill of the engineer were studied, 
and their conclusions on these new theories stated thus : 

"It has been shown by the preceding discussion that a 
cut-off raises the surface of the river at the foot of the cut 
nearly as much as it depresses it at the head. The country 
above the cut is therefore relieved from the floods only at 
die expense of the country below. Moreover, if a series 
of cut-offs were to be made extending to the mouth of the 
river, the principles educed show that the heights of the 
floods would be 'regularly decreased from a point near mid- 
way of the series to the upper end, and regularly increased 
from the same point to the lower end. The system, there- 
fore, is entirely inapplicable to the Mississippi river, in 
whole or in part." 

The next plan considered was that of diversion of tribu- 
taries. This whole subject is elaborated and illumined by a dis- 
cussion of every detail and its utter impracticability demonstrated. 

The next question was the plan of the reservoir. This is dis- 
cussed at great length and the question viewed from every angle 
and the conclusion stated in these words: 

"The idea that the Mississippi delta may be economi- 
cally secured against inundation by such dams has been 
conclusively proved by the operations of this Survey to 
be in the highest degree chimerical." 

The next question considered was the [dan of outlets and 
after the same elaborate discussion and investigation which was 
unvaryingly devoted to ail plans, the conclusion as to outlets is thus 
stated : 
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"Enough has been said to demonstrate, with all the cer- 
tainty of which the subject is capable, the disastrous con- 
sequences that must follow the resort to this means of pro- 
tection." 

The next plan considers i was the levee system. Twenty pages 
of this large report were devoted to the discussion of the levee 
system. The experience of all countries was available, as well as 
the experience of our own people on the Mississippi river since the 
levee system was first inaugurated in 171*' 

The report of Mr. Ellet recommended as means by which the 
floods of the Delta could be prevented: iirst, levees; second, the 
prevention of cut-offs; third, outlets; and, fourth, reservoirs. He 
is the only engineer who has made a study of the Mississippi River, 
so far as I have been able to ascertain, and who recommended res- 
ervoirs as a practical and efficient means of preventing lloods in 
the lower Mississippi. In submitting Ellet 's report to the Sec- 
retary of War, Col. J. J. Abcrt, of the Corp* of Topographical 
Engineers, dissented on this point. He said: 

"He also calls to his aid a fourth accessory means of 
controlling these floods; that of reservoirs in the mountain 
gorges near the heads of the principal streams. While I 
willingly admit that all the speculations of a man of intel- 
lect are full of interest and deserving of careful thought, yet 
I cannot agree with him that these reservoir* would have 
any good or preventative effect upon the pernicious inun- 
dations of this river, and even doubt if the water so pro- 
posed to be collected would have any appreciable and cer- 
tainly not an injurious effect upon the inundated region. 
These reservoirs can, of course, collect only the waters 
which shall drain into them and can have no possible in- 
fluence upon other waters below the reservoir draining 
space; or, in other words, from the immense plateau or 
country which lies between the bead waters of these rivers, 
or below points where gorges for reservoirs would prob- 
ably be found. My impressions ate that the pernicious 
inundations of these rivers arc consequent only from a 
general rain or a general and rapid thaw of the snow over 
this immense plateau. The calculation of downfall water 
has direct reference to tins extensive plateau and unless (1 
can be shown that the vast supply of water from ibis plateau, 
or a large portion uf it, wnuhl be collected and restrained 
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by these reservoirs, I do not perceive their advantage to 
the system proposed to be adopted." 

Humphreys mid Abbott, having devoted ten years, as above 
stated, to the consideration of the whole subject in ail its phases, 
and having digested all plans which had been suggested by Mr. 
Ellet, concluded their report in ISC] with the following recom- 
mendation : 

"The preceding discussion of the different plans of 
protection has been so elaborate and the conclusions adopted 
have been so well established, that little remains to be said 
under the head of recommendations. It has been demon- 
strated that no advantage can be derived either from di- 
verting tributaries or constructing reservoirs, and that 
the plans of cut-offs, and of new or enlarged outlets to the 
gulf are too costly and too dangerous to be attempted. 

The plan of levees, on the contrary, which has al- 
ways recommended itself by its simplicity and its direct 
repayment of investments, may be relied upon for pro- 
tecting all the alluvial bottom lands liable to inundation 
below Cape Girardeau. The works, it is true, will be ex- 
tensive and costly, and will exact much more unity of action 
than has thus far been attained. The recent legislation of 
Mississippi in organizing a judicious State system of opera- 
tions, however, shows that the necessity of more concert 
is beginning to be understood. When each of the other 
States adopts a similar plan and all unite in a general sys- 
tem so far as may be requisite for the perfection of each 
part, the alluvial valley of the Mississippi may be protected 
against inundation." 

Such was the conclusion of these great engineers at the end 
of the ten-year Herculean task! 

rpon the filing of this report in 1*01 special committees were 
created by Congress for the consideration of the subject of the 
improvement of the Mississippi River, but the war between the 
states, which followed shortly thereafter, brought the whole sub- 
ject abruptly to an end. 

The destruction of the levees which had been built prior to 
the war, by the Hoods of [862 65, has been stated (p. 23). 

In 1866, Congress directed the Chief of Engineers to examine 
and report upon the condition of the levees, giving an estimate of 
the amount thai would be required to repair the breaches which had 



occurred. In the report of Cenl. A. A. Humphreys, which fol- 
lowed, this significant language appears (Sen. Ex. Due. 8, 40th 
Cong., 1st Sess.) : 

"1 have excluded from consideration, as not coining 
under your instructions, those cases where the levees have 
been virtually destroyed along so great an extent of river 
front, that their repair would be practically the rebuild- 
ing of the levees of that section of country." 

President Johnson, realizing the wretched plight of the resi- 
dents of the deltas and their hopeless inability to cope with the 
great floods unaided, in vain urged Congress to come to their assist- 
ance (p. ta). 

The report showed that in order to repair the breaks, which 
were technically only breaks in an existing line, and leaving out 
of consideration the long sections which had been washed away or 
caved into the river, would require an appropriation of $3,900,000. 
The report further stated : 

"There are now under cultivation in this region about 
1, ooD.OOO acres. 

Of the remaining 19,400 square miles, perhaps, 3,000 
square miles within that region of the most fertile alluvion, 
two-thirds of which may be finally rendered cultivable under 
a proper system of leveeing and draining. This would (jive 
7,000,000 acres of cultivated land, capable of giving a bale 
of cotton to the acre, or about double the whole cotton crop 
of the United States in 18G0. 

The levees constructed under such a system would not, 
when greatest, exceed in magnitude those on the right 
branch of tin- Rhine below Arnheim. which protect the 
most fertile part of Holland. These levees are exposed 
at high water to as strong a current as that on the Mis- 
sissippi in flood, and also to the destructive effects ,.f ice. 
Bui the occurrence of crevasses such as take place with 
every flood of the Mississippi are there unknown. Should 
they happen, the ruin of a huge part of the most pro- 
ductive portion of Holland would follow, as extrusive 
tracts protected by the levees an- lower tb.ni the surface of 
the sea. and their reclamation from overflow could only be 
effected by a drainage similar to thai which has been ap- 
plied to the lake of Harlem. The supervision, watching, 
and repair of these levees is cnslh l but effective and re- 
munerative. The k-vees of the Mississippi as now existing 
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are trifling compared to the interests they protect and to 
the levees of the delta rivers of Europe, the l'o, the Rhine, 
ami the Vistula. 
* if iff * * * * * 

The proper establishment and maintenance of the first 
order of levees requires some authority entirely beyond the 
influence of local interests." 

Congress failed to take the necessary- action and the "process 
bv which the country below was ruined" continued. 

Thi-i Warkkn Commission and Its Rei'okt. 

Following, and no doubt in large part induced by, the disastrous 
Hoods of 1874, described elsewhere (p. 23), Congress once again 
created a commission composed of eminent engineers to investi- 
gate the subject and report. This commission was headed by 
Gen. Ci. K. Warren, and its report, which was submitted Jan. 18, 
1875, and printed as II. Ex. Doc. 127, 4ord Cong., 2nd Sess., covered 
the entire subject in a most elaborate work of HiO pages. This 
commission, as had all others, declared that the only method by 
which the deltas could he protected from overflow was a levee 
system, but it was further of the opinion that there must be one 
general system of levees to take the place of the various state 
organizations which had been attempting to solve the question un- 
aided by the federal government. 

"In fine," slates the report, "the experience of over 
one hundred and fifty years has utterly failed to create judi- 
cious laws or effective organization in the several states 
themselves, and no systematic cooperation has ever been at- 
tempted between them. The latter is no less important 
than the former, for the river has no respect fur state 
boundaries, and deluges Arkansas through breaks in the 
levees of Missouri, and overdo ws Louisiana by floods 
passing across the Arkansas line. 

"It is ;i ei uumon and apl figure oi speech l> pet-sun 
ify the Mississippi, and to speak of the conflict waged to 
protect the country against the inroads of a terrible enemy, 
and yet the army of defense has always been run tent to 
remain a simple aggregation of independent companies, 
with here and there a battalion under the command of a 
board of officers. That victory has not more frequently 
perched upon their banners is surely nut surprising." 
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The statement that the array of defense had always been 
"content" to remain a simple aggregation of independent com- 
panies was of course inaccurate. The efforts to secure congres- 
sional aid which would put the whole subject matter under one 
command with a single head — the federal engineer — are vividly set 
forth throughout the debates in Cogress on the subject for many 
years prior to this report. Congress had apparently been content, 
hut certainly not the "army of defense." 

Tbe report also showed that from October, 18(>C, to October, 
1874, 107 miles of levees had caved into the river in the state of 
Mississippi alone! 

The report, after demonstrating that the levees would have 
to be built higher and stronger quoted with approval the reference 
to the levees on the Rhine below Arnheim in the report of Gen. 
Humphreys reproduced above, and concluded as follows: 

"Whether the funds necessary to carry this system 
into operation shall be loaned or appropriated by the Gen- 
eral Government, or be raised by general taxation in the 
states interested, or be supplied by the owners of the lands 
to be reclaimed, does not properly come within the prov- 
ince of (his commission to recommend. We are. lunvever, 
satisfied that in the present impoverished condition of the 
country hut little can be done, either by the stoles or the 
landed proprietors, unaided by the General Government*' 

The Mississippi Rjvrr Commission*, 

About tins time Capt. James Ii. Eads came into national prorrti 
nence as one of die great authorities un river hydraulics. The con 
StrUCtJon of the Eads bridge at St. Louis and the Jetties at the 
mouth of the river had given him a popular fame perhaps uu- 
equaled by that of any other engineer of that day, and his name 
was therefore one to conjure with. He appeared before a com- 
mittee of Congress and declared that in his opinion it was entire) v 
possible and feasible so to improve the Mississippi River within 
the limits of reasonable cost as to give it depth sufficiently ample 
for all purposes of navigation and at the same time to prevent 
(he overflows of the tower river which worked such destruction of 
property. 
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Kills were introduced and the debates in Congress extended 
through, several sessions, some of the most distinguished members 
of all parties and from all parts of the Union frequently taking 
part, A hill to create a commission with authority and money 
to aid in the work of levee building was reported and earnestly 
supported by representatives from eastern and western constitu- 
encies. Mr. Robinson, of Massachusetts, among other things, said : 

"The committee have found these two subjects to be 
interdependent. They have not seen in the investigation 
they have given that the one necessarily stands apart from 
the other. All the writers and all the engineers from whom 
they have heard declare that in some measure, greater or 
less, the protection of the lands have also an influence upon 
the navigable character of the river. * * * Tins bill 
is intended to provide a commission to devise a plan for 
the improvement of the Mississippi River and the protec- 
tion of the alluvia! lands combined. If as a part of the 
whole plan for the improvement of the river for the pur- 
poses of navigation, and incidental thereto, the lauds of 
the valley may be protected, I am in favor of it." 

General Nathaniel P. Banks, also then a member from Massa- 
chusetts, supported the bill. I fpiote from his speech as follows : 

"I have already stated that the improvement of the 
alluvial lands is incidental to this work. It cannot be 
separated from it. No declaration or act of Congress can 
prevent it. If we make the river what it ought to be we 
will make 40,000,000 acres of the best cotton and sugar 
lands on the face of the earth in consequence of the neces- 
sary improvement of the river — 40,000,000 where now only 
l.noO.OOO exists. It is inseparable from it and incidental 
to the improvement of the river." 

Mr. Garfield, then a member from Ohio, styled the Mis- 
sissippi 

"the most gigantic, single, natural feature of our continent, 
far transcending the glory of the ancient Nile, or of any 
other river on earth." 

And further declared his belief that 

"one of the grandest of our material interests— one that is 



national in the largest material sense — is this great river 

and is tributaries. 

* ****** * 

The statesmanship of America must grapple with the 
problem of this mighty stream; it is too vast for any slate 
to handle; too much for any authority less than that of 
the nation itself to manage." 

lie urged an appropriation for the two-fold purpose of im- 
proving the navigation and protecting the valley from floods. This 
bill failed, but in the following Congress another was enacted 
(in 1879), creating the Mississippi River Commission, to he com- 
posed of three engineers from the army corps, one from the Coast 
and Geodetic Survey, two engineers from civil life, ami one dis- 
tinguished citizen. This distinguished citizen was Benjamin Har- 
rison, afterwards President of the United States. Upon his ele- 
vation to this high office he appointed as his successor Judge R. S. 
Taylor, of Indiana, who has served upon the Commission ever 
since. Section four of the Act prescribed the duties of the Com- 
mission as follows: 

"Sec. -L It shall be the duty of said Commission to take 
into consideration and mature such plan or plans and es- 
timates as will correct, permanently locale, and deepen 
the channel and protect the banks of the Mississippi 
River; improve and give safety and ease to the navigation 
thereof; prevent destructive floods; promote and facili- 
tate commerce, trade, and the postal service ; and when 
mi prepared ainl ma lured, to -ul unit to the Secretary "i 
War a full and detailed report of their proceedings and 
actions, and of such plans with estimates of the cost there- 
of, for the purposes aforesaid, to he by him transmitted to 
Congress: Provided, That the Commission shall report in 
full upon the practicability, feasibility, and probable cost 
of the various plans known as the jetty system, the levee 
system, and the outlet system, as well as upon such others 
as they deem necessary." 

FIRST REPORT OK MISSISSIPPI RIVES COMMISSION, 

fin the 1 7lh of February, 1880, the Mississippi River Com- 
mission thus appointed made its first report, from which the fol- 
lowing extract relating to levees is taken: 

"There is no doubt that the levees exert a direct action 
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in deepening the channel and enlarging the hed of the river 
during those periods of 'rise' and 'flood' when by prevent- 
ing the dispersion of the floodwaters over the adjacent low- 
lands, either over the river banks or through ha vows and 
other openings, they actually cause the water to rise to a 
higer level within the river-bed than it would attain if not 
thus restrained. 

While it is not claimed that levees in themselves are 
necessary as a means of securing ultimately a deep channel 
for navigation, it is believed that the repair and maintenance 
of the extensive lines already existing will hasten the work 
of channel improvement through the increased scour and 
depth of river bed which they would produce during the 
high-river stages. They are regarded as a desirable, 
though not a necessary, adj unct in the general system of im- 
provement submitted. 

It is obvious that levees are. upon a large portion of 
the river, essential to prevent destruction to life and prop- 
erty by overflow. They 'give safety and ease to navigation 
and promote and facilitate commerce and trade' by estab- 
lishing banks or landing places above the reach of Roods, 
upon which produce can he placed while awaiting ship- 
ment, and where steamboats and other river craft can land 
in times of higher water. 

In a restricted sense as auxiliary to a plan of channel 
improvement only, the construction and maintenance of a 
levee system is not demanded. But in a larger sense, as 
embracing not only beneficial effects upon the channel, 
but as a protection against destructive floods, a levee sys- 
tem is essential ; and such system also promotes and facili- 
tates commerce, trade, and the postal service. 

The foregoing is submitted as the opinion of this 
Commission, with regard tn the attributes and functions of 
levees, and their general utility and value. The views of 
the several members, however, are not in entire accord 
with respect to the degree of importance which should 
attach to the concentration of flood -waters by levees, as 
a factor in the plan of improvement of low-water naviga- 
tion, which has received the unanimous preference of the 
commission." 

The particular matter about which there was not "entire ac- 
cord" was stated in a minority report signed by General C. B, 
Comstoek ami Benjamin Harrison. Speaking of the levees in this 
minority report they say : 
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"While of the opinion that levees are essential to pre- 
vent injury to alluvia! lands by destructive floods and that 
outlets should not in general be used, there are some less 
important points on which we do not concur in the views of 
the majority of the Commission. * * * For these rea- 
sons we are of the opinion that levees are of very little 
value in improving the low -water navigation of the river. 
Of their necessity in protectant alluvia! lands against de- 
structive floods there can be no doubt, and to obtain such 
protection the first step would lie the closure of gaps in 
existing levees." 

Shortly thereafter Mr, Garfield was nominated for the Presi- 
dency, and in accepting that nomination said : 

"The wisdom of Congress should be invoked to devise 
some plan by which that great river shall cease to he a terror 
to those who dwell upon its banks, and by which its ship- 
ping may safely carry the industrial products of 25,000,000 
people." 

And in bis annual message in December of the same year Presi- 
dent Hayes said ; 

"These channels of communication and interchange are 
the property of the nation. Its jurisdiction is paramount 
over their waters, and the plainest principles of public in- 
terest require their intelligent and careful supervision with 
a view of their protection, improvement, and the enhance- 
ment of their usefulness," 

The project defined by the Commission in its report above 

quoted was thereupon adopted by Congress, and an appropriation 

of one million dollars made in the following Rivers and Harbors 

Bill, approved March 3, ]S8I, the last day of President Hayes' 

term. This bill, however, provided : 

"That no portion of the sum hereby appropriated shall 
he used in the repair or construction of levees for the pur- 
pose of preventing injury to lands by overflow or for anv 
other purpose whatever, except, as a means of deepening or 
improving the channel of said river." 

Congress bad at last decided that the Hoods of the lower river 
-lion Id he controlled "in the interest of navigation," and bad begun 
the construction of levees, hut whether those levees should be 
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built high enough to withstand the highest floods, or just high 
enough and strong enough to be washed away when the crisis 
came was yet to be decided. Bernard and Totten had given the 
answer in their report in 1822. El let had given the same answer 
in 1852. Humphreys and Abbott had demonstrated the levee theory 
in their matchless report of ISfil, and their conclusions had been 
endorsed by the Warren Conimision in 1875. Another Commission 
had now been set to work upon the problem. What would their an- 
swer be? 

The long fight for Federal aid had found fruition in this act 
creating the commission, and the people of the deltas again took 
hope. "The genius of our government and what was to him its 
beautiful feature," as formulated by Mr. Calhoun in the Memphis 
Convention of 1815, had been put to the test. The levee problem 
was one "which individual enterprise alone could not effect" ; 
neither could "state and individuals achieve its solution when left 
to their joint action," and therefore as neither of the?e "separately 
or conjoined were able to accomplish it. its solution was the prov- 
ince of the Federal Government." 

Let us now review the evolution of this problem under the 
administration of the Mississippi River Commission. 
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LEVEES l.'NDEK THE ADMINISTRATION OF Till!; MIS- 
SISSIPPI RIVER COMMISSION. 

The utter collapse of the local levee systems unaided by the 
Federal Government has been noted (p. 24). Let us turn to an- 
other page anil watch the unfolding of events under a different dis- 
pensation. 

Inspired by the hope which sprang up in their breasts when 
Congress at last put its hand to the plow, the people of the deltas 
set about to renew the fight and this time with great earnestness 
and enthusiasm. 

Legislation was secured by the various state governments creat- 
ing Levee Districts with full power to levy taxes, issue bonds and 
do all other things necessary to raise sufficient funds to meet the 
heavy burden about to be assumed. 

Civil Engineers were employed by them to cooperate with the 
engineers of the Army and for every dollar appropriated by Con- 
gress they contributed two. 

No system of taxation which the wit of man could conjure up 
was overlooked. 

First, they provided an ad valorem levee tax, greater than the 
combined state and county taxes for all other purposes. This was 
collected on all assessable property, hoth real and personal. In 
addition to this they imposed an acreage tax. Then there was a 
tax on privileges, that is to say, a tax on every occupation from 
storekeeper to the man who drives a cart for hire. Nobody was 
exempt, except preachers and doctors. Then they had a produce 
tax, varying in different districts. A dollar a bale on cotton, g tax 
on every ton of hay, every barrel of sugar, every hag of rice, every 
gallon of molasses, every b&trtl of oysters! 

The only system which escaped their tax assessors was the 
system adopted in Egypt, known as corvee. Corvee is the system 
hv which the obligation is imposed upon all the inhabitants m the 
country to labor gratuitous!) on the levees. Yes, there is one Other 
system which apparently was overlooked. Herodotus tells us that 
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the old Pharaoh, Scsotris, left many inscriptions upon the monu- 
raents erected by him in Egypt, in which he testified to the fact 
that the great dykes and embankments built by him along the 
hanks of the Nile to protect their country from inundation, had 
been constructed by captives taken in war and "that no native was 
employed in the laborious part of the undertaking." It is evident 
from this that even in those ancient days distinguished gentlemen 
who held offices of high importance in the State paid proper re- 
gard to vox populi, and were careful to give assurance that the 
foreigner paid the tax ! They had no prisoners of war in these 
deltas ; the only ones were the convicts, and these were so employed. 
The Act of June 28, 1879, creating the Mississippi River Com- 
mission, provided, among other things, that : 

"The Commission shall take into consideration and 
mature such plans and estimates as will correct, perma- 
nently locate, and deepen the channel and protect the banks 
of the Mississippi River; improve and give safety and case 
to the navigation thereof ; prevent destructive floods; pro- 
mote and facilitate commerce, trade, and the postal service." 

There has never been any disagreement among the member- 
ship of the Commission since the day of its creation down to the 
present time as to the necessity or efficacy of levees as a means of 
flood protection, illumined as their experience has been during the 
past thirty odd years by long and varied experience with many 
floods, some of them the greatest in the history of the river. They 
now, and always, have unanimously agreed that the only way to 
] mvent destructive floods is by the construction and maintenance 
Of a levee line of sufficient grade and section to confine the river 
to its channel. The proviso contained in the first appropriation bill, 
and which was carried in succeeding bills, limited the construction 
of levees to such location and heights a- would improve the chan- 
nel of the river, without any reference whatever to the protection 
of alluvial bottoms from overflow. Just how high those levees 
should be, whether of sufficient grade and section to hold the great- 
est floods which come at long intervals, or only high enough and 
strong enough to control the usual floods which occur every spring, 
was a source of much vexation, as it was the question of deepest 
study, to the members of the CoumusM<>!i for many years. 
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In the report of IRS J they say: 

"The Commission is now prepared lo recommend as 
part of a complete system of channel improvement, legis- 
lation of the following description. * * * Jt is proper 
that this recommendation should be accompanied by the 
statement that while levees judiciously erected under the 
system we have indicated would produce the maximum ef- 
fect in channel improvement at a minimum of cost, they 
would not he of a sufficient height to protect the adjaceni 
lands from overflow during rare floods." 

As time passed and their study and knowledge of the floods 
was widened by experience, the conviction that levees should be 
high enough to withstand any flood (hat might come became more 
fixed. 

Witness the report oi \>s:>,: 

"The act creating the Commission makes it the duty 
of the Commission to consider the subject of the prevention 
of destructive Hoods, and, as bearing upon that matter, 

there is submitted for information the following summary 
of the probable extent and cost of such system of levees 
as would be necessary for that purpose. It may be stated, 
further, that there are serious practical difficulties In die 
way of constructing a system of levees no higher than would 
be necessary for the confinement of ordinary floods, and 
at the same time protecting them against disastrous injury 
from Ihe great floods which occur at irregular intervals." 

And in the same report General Cilinorc, the 1 'resident of the 
Commission, adds this statement: 

"I concur in the foregoing report of the Commission 
with the single qualification that the value of levees as a 
factor in the problem of channel improvement in prevent- 
ing the wide dispersion of flood waters, is not affirmed in 
the report in sufficiently positive (ern is, and with that clear- 
ness and prominence to which, in mv judgment, it is en- 
titled." 

Through all these years this question had stood at the doors 
of Congress demanding an answer. Once again it was turned 
away with the wrong one, The advice of General Comstoek in the 
report which followed these great flood* should have been heeded: 
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"Before a system of levees can be planned the question 
must be decided whether it shall be attempted to confine 
the greatest floods, or only those somewhat less than the 
greatest. When it is remembered that the cost of these 
levees will necessarily be great; that, as they will be high, 
breaks through them will involve targe costs in repairs; 
that their object is to make possible the safe existence be- 
hind them of a large and productive population in the al- 
luvial bottoms they protect ; that only the expectation of 
such a population can justify the large expense involved ; 
that breaks in the levees, when the bottoms arc filled up 
by plantations would involve enormous loss of property ; 
that the annual height of floods in rivers is now believed 
to increase as the country they drain is cleared up; in view 
of all these considerations it seems the wiser plan to face at 
once a great flood, and to provide for its confinement be- 
tween levees," 

Unfortunately this was not done, and the levees were raised 
so slowly that they were unable to withstand the recurring floods 
and were continually destroyed ; not as fast as they were being con- 
structed to be sure, hut progress was seriously checked, and the un- 
finished line frequently overtopped and destroyed, thus deferring 
the day of their completion, adding enormously to the ultimate cost, 
and entailing frightful and repeated losses throughout the lower 
valley. 

DO i.:a!is CAUSE TBI hv.o W THE river to fill? 

In 1890 another great flood came down the river and the 
levees in their uncompleted condition were unable to withstand the 
pressure and were breached in many places. The disaster from 
this flood was very great. In addition to the (lest ruction of prop- 
erty, much of the work therefore done on the levees was, of course, 
swept away. The flood level was much higher tin? year, although 
the volume of water in the river was ! . -. than it had been in previ- 
ous extreme floods. This was inevitable, of course, because the 
water which had formerly been permitted to spread over vast areas 
bounded only by the hills m either side of the valley was now con- 
fined by the levees, and instead of spreading over a valley from 40 to 
KO milts wide it was forced to pass between embankments only 
three to five miles apart. The casual observer noted that as the 
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fevees rose higher the flood elevation was correspondingly higher. 
and the theory which had been advanced many years before, that 
the construction of levees would cause the bed of the river to rise, 
was again brought forward and urged with great persistence. This 
has always been a very popular, though falacious theory. No one 
is interested in the gauge when the river is low and therefore no 
one looks at it or regards it. There is no danger then ; but the fact 
is that the low water Jevet has not been raised as would he the 
case had the channel filled. If a quart of water is poured into a 
pint measure it will inevitably overflow, unless the sides of the 
measure are raised. In that event there will be no overflow, but 
the water will stand much higher in the measure. It will not prove 
thai the bottom of the measure has been raised, however. There 
is nothing new about this theory, though many of its proponents 
seem to think so. 

A hundred years ago, M. de Frony, a French engineer, travel 
ing through Italy, in some way got the notion into his head that 
the Po, by reason of the levees along its banks, had silted up its 
bed, and in an essay published on the subject shortly after he re- 
turned to France he announced this discovery. This was the be- 
ginning of the theory. Lombard in i. a noted Italian engineer, after 
a most elaborate investigation and study of the Po, from its earliest 
available records, completely and thoroughly exposed and refuted 
this error. About 1835, or a little later perhaps, the \l»hc Hue 
traveled extensively in China and subsequently wrote ;. very inter- 
esting and entertaining hunk on his travels. In this book he stated 
that the Yellow River had. by reason of the construction of levees 
along its bank, so filled its bed that the bottom of the rivet was 
higher than the adjacent country. To this fact he attributed the 
great disaster of 1 >:*>:), when that river broke through the levees and 
made a new channel for itself to the sea. It is remarkable how 
many people have heard this story of the Yellow River who, of 
course, never read this pious old father's hook. Judge Taylor, of 
the Mississippi River Commission, in an address delivered ill New 
Orleans a number of years ago said : 

"I often wonder how so many people get hold of that 
idea who have so few others." 
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To one who has made so thorough an investigation of the 
subject as Judge Taylor, who lias drunk so deep at the Pyerian 
spring, these theorists no doubt do appear thoroughly stupid. The 
fact is, however, that many people who are very far from being 
stupid, and who do have a great many "other ideas," and sensible 
ideas too, have gotten hold of this one, and curiously enough when 
once they have gotten it into their heads they hold to it with a 
tenacity which is as unchangeable as it is inexplicable. It is indeed 
difficult to understand the psychology of it. There seems to be 
some subtle and mysterious influence by which it reaches the Ego. 
It evidently flatters the vanity of men, and in that way insinuates 
itself into their intellectual favor; but be that as it may, the unfor- 
tunate, stubborn fact is that having once heard it, no man ever for- 
gets it, and few who believe it ever abandon the faith. Tell him 
a hundred things about the Mississippi River and then relate this 
story; he will forget the hundred facts, but he will not only re- 
member this fallacy: he will take pains to impart it to every other 
man who will listen to him discourse upon the subject. 

Ceneral Wilson, of the Army Engineer Corps, visited China 
and made a visit to the Yellow River to study, if possible, this most 
unnatural phenomenon. In his book, written upon his return, he 
devotes some space to tbe old Abbe's story, but gave it as his opinion 
that it was wholly inaccurate, lie subsequently wrote a letter to 
Ceneral Comstoek, who read it to the Rivers and Harbors Commit- 
tee in the hearings of ISflO. General Comstock's statement so il- 
lumines this whole subject that it is printed in full elsewhere (p. 
221). This hearing (1S90) is one of the most interesting and 
instructive ever had on the engineering problems of the Mississippi, 
and its perusal i< earnestly recommended (see p. 221). 

The late Col. Smith S. Leach was universally regarded as one 
of the greatest engineers ever employed on the work of controlling 
the floods of the Mississippi River. He was, for twelve years, in 
active charge of this great work. In an article contributed to the 
"Manufacturers' Record" many years ago, speaking of this hypothe- 
sis (I say hypothesis advisedly because it has never risen to the 
dignity of theory), he said: 

"If any proposition more than another is inconsistent 
with everything that has been stated in this paper, it is one 
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which has obtained wide currency, and on which opposition lo 
levee building is largely based, that levees cause deposits in the 
channel and thereby raise the bed of the river. 'Hie votaries 
of this doctrine Ignore the testimony of the Mississippi it- 
self, which is conclusive against them, and depend upon 
an alleged analog)' with die Yellow River of China, about 
which no one knows anything, and with the Po, of which 
everything that is known refutes their hypothesis." 

The only leveed rivers in the world where the bed lias silted 
up are those rivers which flow from a high elevation down a steep, 
inclined plain, and suddenly debouche into a level country, These 
are silted up, not because they are leveed, but in spite of that fact. 
The Sacramento River in California is a good illustration. In the 
early days of California (Tsi!»), immediately succeeding tin..' dis- 
covery of gold, the principal activities uf the people were directed 
towards the mining of gold in the mountains. The process was 
hydraulic mining, which literally tore the mountains to pieces, and 
in the course of years washed the debris down the mountain slopes 
in tremendous quantities. It was discovered, all too late, that this 
particular method of mining would inevitably destroy the naviga- 
ble streams. Col. Townsend, in an address delivered at Memphis, 
Tennessee, September 2(i, 1912, said, speaking of this contention: 

"The assertion is now admitted to be false on the main 
rivers of all civilized countries which are capable of being 
studied, but it is still claimed that it is true in China and 
Japan. I recently visited Japan and had an opportunity to 
further investigate the subject. On the larger rivers, like 
the Osaka, there were no evidences of any such action, but in 
mountain streams which flow down steep hill-sides and 
suddenly change their slope when they pass through plains, 
as is the case with a number of streams which empty into 
Lake Biwa, the tipper portions of the streams have been 
scoured out, forming deep gullcys, and the material thus 
eroded deposited at the foot of the hills." 

This dcscripii in fits the situation in the case of the Sacra- 
mento perfectly. Continuing he stated bis opinion; 

"My own view of the effect uf iev.-e-, <m stream flow 
is that they lend to remove irregularities and make the 
slope more uniform. * * The) should also, to a 

certain extent, enlarge the riper section, but at a rate SO 
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low that it would be a question of practical importance to 
those who will inhabit the valley in the twenty-fifth century, 
rather than those who are tilling it today." 

Humphreys and Abbott had investigated tin's theory fifty years 
before, had traced its genesis and demonstrated its fallacy. The 
Commission of Engineers appointed in compliance with the act of 
fune 22, J 87 1, "to report a permanent plan for the reclamation of 
the alluvia! basin uf the Mississippi River" had reported that "This 
idea Is utterly without good foundation either in theory or ex- 
perience" (II, Ex. Doc. 127, 43rd Cong.., 2nd Sess.). Every en- 
gineer who has ever been set to work on the question has broken 
and shattered the old vase, but the scent of the old priest and the 
French dc 'Prony still cling to the fragments. "I don't know why I 
love you, but I do," is still the only reply of its votaries. 
Congress, however, wanted a better answer. If the bottom of the 
river was filling up as fast as the levees were made higher, of course, 
it would he a useless and senseless waste of money to continue ap- 
propriations for the building of levees, and so the Committee on 
Rivers ami Harbors summoned before them the most expert en- 
gineers in the corps, and called upon them for cnlightment and ad- 
vice on this subject. The hearings were full and the fallacy of the 
contention clearly, and it was hoped finally, demonstrated (p. 221 ). 
m:\RiNcs oi-' 18SU>. CHANGS in the language OP the bills. 

The bearings covered a much wider range than this single 
question. The whole problem of flood control and the levee sys- 
tem was thrashed over. The relation which the levees sustain 
to i lu- problem of navigation and the broader, though kindred, 
subject of commerce, was investigated. The question of flood 
control and the relative duties and responsibility of the States and 
the nation, all were discussed, argued, and resolved, with the net 
result that the proviso "that no portion of this appropriation shall 
be expended to repair or build levees for the purpose of reclaim- 
ing land- or pre willing injury to lands or private property by over- 
flow," which had been carried in ail previous bills was thereafter 
Ptilitted. Three million two hundred thousand dollars was appro- 
priated "for the general improvement of the river, for the build- 
ing of levees, * * * in such manner as in their opinion shall 
best promote the interest of commerce and navigation." This was 
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the hilt of Sept. IT, ls!W. In the bill of ISdS this language was 
changed again to read as follows: 

"For the general improvement of the river, fur the 
building of levees and for surveys, including the survey 
from the head of the passes to the hear! waters of the 
river in such manner as in their opinion shall best improve 
navigation ami promote the interests of commerce at all 
stages of the river." 

This language has been carried in all succeeding bills, 
i UK l%O0n OF ISO 1 ? j\A'D THE NEtSON REPORT. 

tn lB07 toother disastrous flood occurred. Though less in its 
disastrous effects than its predecessors, it nevertheless destroyed 
much property and washed away sections of the still uncompleted 
levees. Following in the wake of every great flood which had de- 
luged the valiey in all the years since the Jurisdiction and rcspon- 
iliilHy "l' the I'urilt'nl .if i In- river |..;i--ei] i.. I Ik- !■>■!. i\i] i'.-j vermin nl 
by the Louisiana Purchase, Congress has ordered some special 
committee, or created some special commission "to investigate and 
report." It has never heeded, however, except in a small measure, 
the advice contained in any of these reports, but universally, for 
one reason or another, has adhered to the wasteful policy of "piece- 
meal" appropriations. The result was always the same; the riparian 
owners could not raise sufficient money to complete the levees to 
the grade and section fixed hy the engineers, Congress would not, 
and the inevitable happened. The next great flood would wash 
away a part of the levees, the ultimate cust of a completed system 
was thereby increased, and the aggregate qi property values dc- 
it nyed grew with each crevasse. 

So it happened after the flood of Iti'.K. The Commerce Com- 
mittee of the Senate was authorized and instructed to examine and 
report — 

First; what arc the causes of the disastrous floods in the Mis- 
sissippi River and its tributaries, ami how can such floods be pre- 
vented or diminished? 

Second, if such floods are the result to any extent of the de- 
struction of timber upon or near the headwaters of said river or its 
tributaries; what measures should he adopted to prevent such de- 
struction, and whether reservoirs to hold the water caused try rain 



or the rapid melting of snow on or near said headwaters should be 
constructed to prevent the floods caused by the sudden precipita- 
tion of the rain or snow water into the streams (lowing from the 
regions where the sources of the Mississippi and its tributaries are 
located. 

Third, whether said reservoirs, if their construction should be 
deemed necessary for the purposes before set forth, could not also 
be utilized for the irrigation of arid lands in the vicinity of such 
reservoirs. 

Fourth, whether the outlet system by which it is proposed to 
furnish avenues through which the waters of the Mississippi River 
can escape in times of flood is practicable or expedient. 

Fifth, whether the present system of improving the Mississippi 
and Missouri Rivers, under which it is sought to confine the water 
within the hanks of said rivers, by means of levees, and by such 
levees, together with jetties at different localities, to increase the 
erosive power of the current so as to protect the banks and deepen 
the channel, should be continued. 

Sixth, what has heen the effect upon navigation and com- 
merce of the jetties at the month of the Mississippi River, and 
what is the present condition of said jetties and their probable 
future? 

Seventh, whether the Mississippi and Missouri River commis- 
sions should be continued in existence, and, if continued, what 
amendments should be made to the statutes creating such commission 
and defining their duties and powers. 

Eighth, what legislation is necessary to prevent the enormous 
desructiou of property by floods in the Mississippi River and its 
tributaries, and what amount of money should be appropriated by 
Congress for the establishment and maintenance of systematic im- 
provements and safeguards for said purposes? 

THE NELSON COMMITTEE'S REPORT. 

On the 15th of December, 1898, Mr. Nelson, from the Com- 
mittee on Commerce, submitted the rejiort of the Committee, which 
is printed as Senate Report No. 1433, 55th Congress, 3rd Session, 
making a volume of 518 pages, including maps and hearings. The 
conclusions reached hy this Committee were the same as had been 
reached by all the other Committees and Commissions which have 
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been charged with the responsibility of making a thorough investi- 
gation of the subject. As to reservoirs the report concludes; 

'"The scheme is regarded by nearly all engineers and 
other experts as wholly impracticable ; in short, your com- 
mittee can discover no sure or adequate relief in reservoirs." 
As to outlets : 

"Neither can your committee discover from the evi- 
dence or through other sources any material relief from 
the outlet system." 
As to levees : 

"From all the evidence taken and considered by your 
committee, it is evident that the basins and bottoms along 
the Mississippi river exposed to the floods of the river can 
only be protected and preserved from such floods by an 
ample and complete system of levees from Cairo to the 
head of the passes. Crevasses and inundations, resulting 
in extensive loss of life and property, are liable to occur 
during all floods so long as the system is incomplete. The 
burden of completing the levee system is too great for local 
and State authority. Your Committee are of the opinion 
that the Federal Government should continue, as it has 
since 1SR?, to aid in the great task of controlling and re- 
pressing the floods in the river." 

Once again the question which had never been correctly an- 
swered was knocking at the floor of Congress. Once again the 
truth was set before Congre-s: "The burden of completing the 
levee system is too great for local and Slate authority," and once 
more the answer was : Wait ! 

Referring to the flood of 1897, the Committee reported that 
"the flood of LSI' 7, wrought great havoc, especially in the older 
levees, many of which had been defectively and improperly con- 
structed. Hie re were S3 breaks in the St. Francis front, six in the 
Yazoo front, 1 ! in the While river front, and four in the Tensas 
front, most of which occurred from an overtopping of the levees," 
The loss to the riparian owners was tremendous, but they by no 
means abandoned hope. Always praying and always believing thai 
Congress would some day take up the burden and make it possible 
for them to reclaim this vast empire which would add so much to 
the wealth and welfare of the nation, they continued to struggle be- 
neath a tax toad setf-unposfid, almost, if not quite, uncqualed in the 
history of agricultural activities. The engineers of ihe Commission 
had gained much knowledge and collected most valuable data during 
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the flood of 1897, and having resolved and digested it, they were 
able to declare in their annual report made to Congress the fol- 
lowing winter: 

"The important fact that the flood waters of the Mis- 
sissippi river may be permanently controlled by a system 
of levees that can be constructed within a limit of expense 
warranted by the advantages to be gained seems to have 
been fairly demonstrated by the flood of 1807." 

The Sundry Civil bill approved June 4th, 1897, appropriated a 
little more than two million dollars as an emergency fund and made 
it immediately available to supplement an equal amount which had 
been authorized in the Act of June 3, 1896. This gave the Com- 
mission approximately live million dollars for levees and other 
channel work. The contribution by local interests was greater than 
ever. 

FIRST FLOOD PASSES WITHOUT A CREVASSE. 

The greatest activity ever witnessed on the levees followed, and 
the results were most happy. The great breaches which had been 
made in the levees were closed, the whole line was strengthened, and 
when the Commission made their report in 1898 they were able to 
say, after the flood of 18D8 had passed down the river: 

"This is the first time in the history of the river since 
the commencement of the continuous levee system that a 
flood reaching the height of '19.8 on the gauge at Cairo has 
been carried to the gulf without a single break in the levees." 

Till- FLOOD OF 1903 AND ITS LKSSOXS. 

For five years the levees successfully held back the floods, hut 
in i<jo.i another great fluud came and the levees uere again breached. 
The work which had been done, however, demonstrated more clearly 
thait ever before that a completed levee system would give im- 
munity from floods to the whole valley. In their report of this 
flood, the Commission, after discussing it fully in all of its phases, 
conclude with these words : 

"The past Hood showed more clearly than has any 
previous one, both the importance and the practicability 
of a complete and efficient levee system. In its present 
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condition, incomplete both as regards extension and dimen- 
sion, it nave substantial protection to $ of the alluvial valley 
and its interests, which tinder equal flood conditions without 
levees would have been a lake from 20 to 80 miles wide from 
Cairo to the gulf. The improvement made during the past 
six years has reduced the number of crevasses between 
Cairo and New Orleans from 38 to (>. Of the area over- 
flowed this year j-g was the direct result of the back water 
from the low lands of the basin and overflow th rough 
unbuilt parts of projected lines and only ^ from breaks in 
the levees, notwithstanding their unfinished condition as re- 
gards both grade and section." 

Accepting at its face value this assurance of the Commission 
that ''The work which had been done, however, demonstrated more 
clearly than ever before that a completed levee system would give 
immunity from Hoods to the whole valley," the riparian owners 
redoubled their efforts to hasten the day that would witness this 
con summation so devoutly to be wished. The years which had 
elapsed since 1884, when Congress first began to make appropria- 
tions to assist in the building of levees bad marked a most grati- 
fying industrial development throughout the entire delta. There 
is no bureau of statistics maintained in the Mississippi Delta, but the 
Mississippi River Levee Association, which is the official organiza- 
tion and mouthpiece of all the levee districts, h;is, at great expense of 
time and labor, compiled some very interesting facts which show 
bow well the people have taken advantage of their opportunities, 
and demonstrate beyond all cavil what the future development of 
the valley would he if a complete system of Hood protection wen 
assured. It has been shown (p. -*4 I that as a result of the Hoods 
of '82. '8:1 and '84, not only had all activities and progress in the 
development of the country been suspended, but that both property 
and hope bad been abandoned. The following figures given for 
1880 therefore really overstate the development actually existing in 
1884. 

IMJfSTRI.M, UKVl-XOl'MKNT IN TI1K DI-I.'IAS. 

In 1880 the population of all the deltas was 445,604; id l!)l<), 
839,720, In I HSU there were 1,619,72] acres in cultivation. What a 
sombre picture that is! Mere in the heart of this most marvelously 
fertile and productive vallc), with 16,000,000 acres capable of pro- 
ducing the greatest crops of the world, at the end of a hundred years 



of struggle and ceaseless warfare against the great Father of Waters, 
less than two millions acres had been subjected to the will and pur- 
poses of man! In 11110 there were 1,585,070 acres in cultivation. 
Farm values in 1880 were listed at $80,861,189 ; in 1910, $174,187,559. 
The value of personal property on these farms in 1880 was 
$12 t 776,0l2j in 1910, $50,115,93!). In 1880 there were no railroads 
and never could be; in 1910 there were 3,300 miles of railway. In 
1880 there was otic banking institution in all this great valley, lo- 
cated at Helena, Ark., and with a capital of §§0,000; in 11)10 there 
were two hundred and forty-six banks with a combined capital and 
surplus of $16,600,000 and with deposits oP $13,300,000. These 
figures give probation more strong than proofs of holy writ that 
every dollar which had been spent by tbe Federal Government had 
been bread cast upon the water and was coming back a thousand- 
fold in contribution to the wealth of the nation and the promotion 
of the general welfare. Armed with such proofs, still clinging to 
the bope which had sprung eternal in their breasts that the day was 
surely near at hand when Congress would barken to their appeals 
for real justice and set its strong hand to the task, the citizens of 
the deltas came to Washington in 1901 for another presentation of 
the case. Flaboratc hearings were had. Men from all parts of the 
country appeared before the Committee, showing the truly national 
character of the question, Mr, Chas. S. Fairchild, of New York, 
ex-Secretary of the Treasury, appeared before the Committee. His 
statement is too important, too lucid, too convincing to mar by 
merely quoting an extract, The statement and the cause would both 
suffer in the abbreviation. It is all too short at any rate. It is 
therefore reproduced in full at p. 314. 

That part of Mr. Caldwell's statement in which he deals with 
the levee problem in its relation to the race question is most inter- 
esting and instructive (see p. 315). 

The entire hearing in fact is commended to all who are "seek- 
ing after light" with the assurance that its careful study will yield 
ample returns on the time invested (see p. 3051. 

These gentlemen, representing vast business enterprises in dif- 
ferent parts of the country, appeared before the Committee and 
urged Congress in the light of the developments of the past twenty 
years and in view of the urgent recommendations of the Mississippi 
River Commission, which had then devoted '.'■"> years of study to the 

5/ 



problem, to make the right answer to the question which had so 
long and with such persistency stood knocking at the door of Con- 
gress. Sad to relate, the answer was again deferred. 



NINE Vl'ARS oF PEACE AND THEN THE DELUGE. 

If Congress had then provided funds requisite to complete the 
levee line, or rather a sufficient proportion of the funds so needed, 
because there has never been any request made by the riparian 
owners that they be relieved of their proper part of the burden, the 
frightful disasters of 1012 and 1913 so stupendous in their toil of 
life and property as to shock the sense of the entire nation would 
have been averted. As it turned out, no such favorable opportunity 
had ever presented itself for the completion of the work. For nine 
years after the highwater of 1903 no disastrous flood came down 
the river. Fortunate as this respite was, blessed as the dwellers in 
the lower valley were in this almost a decade of peace, their lot was 
not entirely unalloyed good fortune. 

Must unfortunately for them indeed, the conclusion was reached 
that no further assistance was needed for the upbuilding and strength- 
ening of the levees, and the allotments for that purpose from the 
funds provided for the Commission by Congress grew fine hy de- 
grees and beautifully les>. In 1911 only $l;in.niiii was allotted by 
the Commission for levee construction out of the appropriation for 
the river of $2,000,000. 

There was, of course, a rude awakening from this iridescent 
dream. In JIM 'J and 191:'., three floods in two years came down the 
river and overwhelmed the valley. The destruction of fife and 
property was, of course, greater than ever before. The Commis- 
sion reported after the first flood of 1912 that $41,000,000 in property 
had been actually destroyed by the flood. The loss in human life can 
not be measured. 



"For who shall put an estimate upon the value of the 
souls destroyed by the same causes; and who shall gather 
the tears of the widow and the orphan ; the bloody sweat of 
anguished families, and the griefs for loved ones lost, for- 
tunes broken, and hopes destroyed, and weigh them in the 
scale, with a pitiful appropriation of money""" 

5« 



These words are taken from the report of the great River Con- 
vention held in Chicago in 18-f? to urge upon Congress the needs of 
the Mississippi Valley. How apt they are 1 

Congress, aroused by the appalling catastrophe, appropriated 
four million dollars for the levees, but two million dollars of it was 
spent itr rebuilding levees which had been washed away and all of 
the money contributed by the levee districts was devoted to the same 
purpose, while their revenues for another year were anticipated to 
raise money to be spent in temporary works in an enormously ex- 
pensive campaign against the flood (see p. 3). Later in that ses- 
sion, in the Sundry Civil bill, another appropriation was made of 
more than a million dollars to meet the expenses incurred by the 
War Department in relief work among the sufferers who had been 
rendered homeless and destitute by the ravages of the frightful and 
cruel waters. The army officers reported that 273.000 people were 
furnished food and shelter. These were people whose all 
had been swept away by the angry floods which had been hurried 
down upon them from 31 States of the Union. The story of this 
appalling catastrophe can be found in the report of Major Normoyle, 
printed as H. R. Doc. MS:?, 62nd Congress, 3rd Session. 

The people of these deltas had contributed more than $00,000,000 
in taxes towards the construction and maintenance of their levees, 
an amount far in excess of what was required to construct and main- 
tain a levee line strong enough and high enough to withstand any 
flood that ever had or ever could have come down the river under 
natural conditions; but the wonderful and extensive drainage sys- 
tems which had been const meted throughout the great Middle West 
by the up-to-date scientific and enterprising farmers, who had built 
that magnificent civilization, fulfilled in awful verification the 
prophecy of El let : 

"The process by which the country above is relieved is 

that by which the country below is mined." 

WHAT SHALL WE DO? 

The enormous development of the great drainage area of the 
upper valley from 1850 to 1K£0 has been stated. In round numbers 
the advance in farm values increased from $888,00(1,000 in 1850 to 
300,000,000 in 1880, resulting in an increase in the flood volume 
from 1,475,000 eci nd feet is 1858 to 1,800,000 second feet in 1883. 
The progress in ail the elements of scientific agriculture and farming 
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operations and enterprise which lias kept step with (lie advancing civi- 
lization of tliat same territory since 1880 is unmatched in tlte prog- 
ress of the world in all the tide of time. No one element has been so 
potential in this development as ihe "process by which the country 
a hove is relieved" of its surplus and surface waters. Now note the 
figures for 1910, just two years before the last and greatest ilooij^--- /$ r 

Farm values of the eleven States in the upper valley in WOTTwerc 
$5,317,880,300. These same farm values in 1010 were $20,000,- 
000,000, Think of it! Twenty thousand millions 1 Hut you cannot 
think of it. It is too stupendous for comprehension. One can only 
read, and pronounce, and marvel. Twenty thousand millions! Now 
note the volume of the flood. In 1882 it was 1,800,000 second-feet. 
In (018 it was 2,800,000 second-feet. 

W'c may be pardoned for quoting once more from Ellet's report 
of 1851 : 

liut in pointing out the direct eonsequences of the sys- 
tem which now prevails to an extent so alarming — of ex- 
cluding the water from its ancient reservoirs, and forcing 
the increased burden down the proper channel of the Mis- 
sissippi — it is not the design to contend against that policy. 
It would, indeed, he a hopeless opposition that would array 
itself against the countless interests, private and public, 
which urge these measures forward. The progress of ibis 
work is irresistible. It has become the adopted policy of 
Congress, as well as of individual States, and is progressing 
fearfully through the whole area of the Delta. 

When the three floods which came in HMO and UH.'l had written 
their sad story of wreck and ruin in the lower valley, the Com- 
mission was called upon once more "to investigate and report." It 
did, and the unbroken monotony of a century still holds through its 
every line : 

Levees afford the only practicable means of preventing 
the damages which might he caused by Hoods in the lower 
Mississippi Valley, They have been successfully employed 
ott European rivers, and are the only means of flood pro- 
tection of large rivers that have been tested, or, if tested, 
have not failed. To restrain floods like those of MM 2 and 
1 !H :; will require in the existing levee line about twice the 
yardage now in place. The estimated cost of such enlarge- 
ment is $57,000,000 (p. 9h 
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It is now proposed to provide this fund so tli.it the levees may 
he completed to the grade and section which the Commission has 
fixed, in five years. The local interests which have already con- 
tributed $67,000,000 towards the construction of these levees pro- 
pose to contribute $13,000,000 more and arc asking that Congress 
provide the balance of the fund necessary. Will it do it? Or will 
' the same old fatal, wasteful, Fabian policy still be pursued ? Once 
more the old unanswered question stands at the door and knocks: 
"Shall the lessons of the last flood be forgotten with the burial of 
its dead?" 

The Process by which the Country aboz-e is relieved is the process 
by which the Country below is ruined! 

The Mississippi receives the flood waters from thirty-one States, 
and its drainage basin comprises 41 per cent of the area of the United 
States! 

I have stated and devoted much attention to the fact that the 
drainage of the States to the North of these deltas had accelerated the 
flow of the rains which fell upon them, and that in this way had 
increased tin; burdeM- of those who live along the kwei reaches of 
the river. I have not made these statements without authority. In 
Kllet's report, above referred to, this matter is gone into in great 
detail. This report is quoted again : 

"The area of the Mississippi valley is composed in the 
main, of wide extended plains and level prairies, on which, 
in the original condition of the country, there was little or 
no timber. Over these plains, the water which falls on the 
unfilled soil is obstructed by the wild grass and brushes, and 
consequently retained upon the flat surface until it is either 
evaporated, or slowly passes off into the natural depressions, 
which convey it through similar impediments to the greater 
channels of discharge. 

"But, as population takes possession of the ground, the 
wild grass is removed and the plough is applied to the 
drainage. The primitive furrows are so directed as to let 
off the surface water ; and the imperfect drains first opened 
by the plough are subsequently enlarged and made the 
channels into which the lateral ditches are led. The success 
of the crop depends on the perfection of the drainage; and, 
consequently, one of the first efforts of every provident 
farmer, on breaking up the sod, is to relieve the surface of 
his fields of standing water. But the water rapidly dis- 
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charged from these incipient drains meets with impediments 
in tlie choked up streams, is led back by fallen timber, and 
spreads over the bottom land. To save these narrow strips 
of bottom land, which generally afford the finest pastures, 
the industrious farmer promptly removes these pbstruc- 
tinns from the channel and lets the water off into the coun- 
try below. 

"This process, though in reality hardly well com- 
menced, is yet progressing over the valley of the Missis- 
sippi at the rate of man)' millions of acres annually. The 
aim of every proprietor is to drain his own fields, and let 
the water pass as rapidly as possible into the creeks and 
rivulets which are provided by nature to convey it away. 
But the laud upon the great tributaries into which this water 
passes, is equally valuable ; and each proprietor there forti- 
fies himself in like manner against the annual and increasing 
flood. He also drains Ins fields with a view to die more 
rapid discharge of the surface water ; throws up embank- 
ments across the low places to shut out the flood ; and if the 
circumstances of his situation will justify it, levees in his 
front and conlines the swollen water to the actual channel 
of the stream. 

"The immediate consequence of all this is, that the 
water which, in the original condition of the country, re- 
mained upon the surface of the prairies until a portion was 
evaporated, and a portion absorbed by the earth, to be sub- 
sequently given out slowly by (he springs, is now hurried 
along hundreds of thousands of artificial drains into the 
great rivers which supplv the Mississippi " 
* * * '* * # * 

in the report of the .Mississippi River Commission of 1883 
I page 843] \, General Comstock, among other things, states: 

"That the annual height of the Hoods in the rivers is 
now believed to increase as the country they drain is cleared 
up." 

In an address delivered by Oil. Townsend, Member of the 
Mississippi River Commission, before the drainage Congress at St. 
Louis. May Mi, 1918, he says: 

"The subject of land drainage is intimately associated 
with that of river improvement. The cultivation of the soil 
largely increases the amount of sediment entering our 
Streams. The direction of l be furrow markedly affects the 
amount of the rain water that Hows from its surface and 
very ditch or sob-surface drain promotes a more rapid 
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Row into our rivers during floods and possibly effects their 
discharge during low water." 

The Scientific American is not governmental authority, nor is it 
edited by a member of the Engineer Corps of the Army. It is, 
however, the great scientific publication of America, and its edi- 
torial expressions must ncevs-;i:'i!y carry great weight on all tech- 
nically scientific subjects. Recognizing and endorsing the conclu- 
sions expressed by the engineers of the Army who have made this 
subject the study of a lifetime, in its issue of April VI, 191" in its 
leading editorial, this great scientific authority said*. 

"The Hoods in the upper watershed of the Ohio, with 
their tragic accompaniment of suffering and widespread 
ruin, will have carried with them a large compensation if 
they prove to this nation that the question of the control 
of the Mississippi River and its tributaries is broader than 
any State or community and that it must be faced and mas- 
tered by the nation at large, 

"If anyone asks why the Federal Government should 
be urged to take hold of this problem on a national scale, 
and assume full responsibility for the time and labor and 
great cost involved in obtaining complete control of the 
Mississippi River, surely it is sufficient to remind him that 
the drainage basin of this great river covers forty-one per 
cent of the total area of the United States." 

Table showing how increase in flood volume has followed develop- 
ment of upper valley : 

Value of farm prop- Volume of flood 

erty in States be- discharge of Mis- 

tween the Missouri sissippi below 

and Ohio Rivers. Cairo, stated in 

cubic feet per 
second. 

1850— $K2 :,r>? 7,7 Yd 18--.8— 1 ,175,000 

1SK0— $5,317,S80,90(i 1882— 1,800,000 

1010— $5i i,i inoi 100,000 . .-. 1912—2,300,000 
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SHOULD THE FEDERAL GOVERNMENT BUILD THE 
LEVEES ON THE MISSISSIPPI RIVER? 

Whether Congress should appropriate sufficient money to com- 
plete the levee system on the Mississippi River is a question which 
must be viewed from two angles. First, whether the control of 
these floods constitutes a problem which ought to he solved either 
wholly or in part by the Federal Government? Second, whether 
these levees are in the interest of Interstate Commerce? 

Let us address ourselves first to the consideration of the ques- 
tion of flood control, When the people of the United States, through 
their regularly chosen representatives, assembled in the great Na- 
tional Convention-., which represented the three dominant political 
parties of the United States in 1812 they expressed their views in 
platform declarations. The candidates for the Presidency as well 
as the candidates fur Representatives in Cungress went before the 
people standing upon these platforms, and so far as those who were 
chosen in the elections which followed are concerned, these plat- 
lunn declarations must certainly be persuasive, if not, indeed, con- 
clusive. The Democratic party, which was successful in the elec- 
tion, declared, after referring to the devastating floods which had 
just passed down the river: 

"We hold that the com ml of the Mississippi River is a 
ii.'ilinnnl [iimIjK-hi. I'lte preservation ui the depth Ol "l 
water for the purpose of navigation, the building of levees 
to maintain the integrity of its channel, and the prevention 
uf overflow of land and its consequent devastation, resulting 
in the interruption of Interstate Commerce, the disorganiza- 
tion of the mail service anil the enormous loss of life and 
property imposes an obligation, which alone can he dis- 
charged by tin* Federal Government." 

The Republican platform declared: 

"The Mississippi River is I be nation's drainage ditch. 
Its flood waters, gathered from 31 States and the Dominion 
of Canada, constitute an overpowering force which breaks 
the levees and pOUTS its torrents over many million aeti- ol 
the richest land in the Union, stopping mails, impeding 
Commerce, Mid causing great loss of life and property, 
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These Hoods are national in scope, and the disasters they 
produce seriously affect the general welfare. The States, 
unaided, can not cope with this giant problem. Hence, we 
believe the Federal Government should assume a fair pro- 
portion of the burden of its control, so as to prevent the 
disasters from recurring floods." 

The Progressive platform was equally strong. It declared: 

"It is a National obligation to develop our rivers and 
especially the Mississippi, without delay, under a compre- 
hensive pi an. Under such a plan the destructive floods of 
the Mississippi would be controlled and land sufficient to 
support millions of people will be reclaimed." 
In accepting the nomination on the Democratic platform, Mr. 
Wilson said : 

"In the case of the Mississippi River, that great central 
artery of our trade, it i- plain that the Federal Government 
must build and maintain the levees and keep the great waters 
in harness for the general use. It is plain, too, that vast 
sums of money must he spent to develop new waterways 
where trade will be most served and transportation most 
readily cheapened by them. Such expenditures are no 
largess on the part of the Government; they are national 
investments." 

Mr. Taft, a short while before his nomination, in a speech de- 
livered before the National Rivers and Harbors Congress, said: 

"1 am strongly in favor of expending the whole 
$50,000,000 to save that part of the country from floods 
in a reasonable time and to provide a proper levee system," 

Col. Roosevelt, as was well-known, had for a number of years 
urged the Federal Government to build levtes on the Mississippi 
River iur the sole purpose of protecting the alluvial territory from 
overflow. In fact, no man in public life has spoken more earnestly 
m favor of this great work than he. "We. the nation," he de- 
clared, "must build the levees and build them better and more 
scientifically than ever before." 

In the light of these platform declarations and the unequivocal 
statements of the three candidates, it is certainly reasonable to be- 
lieve that this house, chosen at that election, all fighting in that great 
political battle, and each under the banner of one of these three 
distinguished gentlemen, will agree to the proposition that the pro- 
tection of the deltas on the Lower Mississippi from disastrous floods 
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is a burden which Congress must at least share. While these plat- 
form declarations may be properly cited to influence the action of 
Congress upon the subject, the duty nevertheless devolves upon the 
proponents of all legislation to do something more. Before favor- 
able action is taken the judgment of Congress should be convinced, 
while the citation of platform declarations can do no more than per- 
suade its will. 

\oT A QtlESTlftJJ COP Rial, \.\l.\1 ION. 

It is not a question of reclamation, that is to say, the advocates 
of Federal Control of these floods are not asking that Congress ap- 
propriate any money for the reclamation of these overflowed lands. 
What the people in the deltas ask for is an opportunity to reclaim 
these lands themselves. This is clearly stated by Senator Percv in his 
statement which appears at pages ~.\ and "5 of the recent hearings. 

Abraham Lincoln once declared that "The driving of a pirate 
from the track of commerce in the broad ocean and the removing 
of a snag from its more narrow path in the Mississippi River, cannot, 
I think, be distinguished in principal. Each is done to save life and 
property, and to use the waterways for the purposes of promoting 
commerce. The most general object I can think of would be the 
improvement of the Mississippi River and its tributaries." The 
people in the Mississippi Deltas are urging Congress to drive this 
merciless pirate from the track of commerce and prevent his ruth- 
less destruction of their homes and properties in order that they may 
reclaim these fertile lands, to the end that they may become the 
homes of millions of American citizens. 

Another illustration, to personify the river, was made by Senator 
Percy when he likened it to the savage indians who prevented the 
pioneers in all the states in the early days fmm engaging in, and 
prosecuting their several pursuits of happiness. "When you drove 
the indians out 01 the State of Illinois did the Federal Government 
by that act convert the State of Illinois into a garden? No. h 
simply said to the men who bad the brawn and grit and courage 
to go there, that you can go there and make a living for yourselves 
if you have got the manhood to do it, unmolested by hostile tribes; 
in like manner these people from the valley of the Mississippi ask 
for one thing and that is. the opportunity to go ihere and subdue the 
wilderness unmolested by die In -stile waters that belong to this na- 
tion." It is a mistake ihtn 10 assume that Congress is being asked 
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to engage in any reclamation work. All that is asked is that Congress 
regulate the flow of the waters which have been precipitated abnor- 
mally and unnaturally upon the lower regions of the river hy the 
reclamation which has been progressing throughout the states above 
tor the past half century. Unless Congress does lend a helping hand 
these people will never he able to reclaim this vast wilderness and 
subject it to the uses and purposes of civilization. There is no 
sort of question as to this. It has been shown (p. 23) that when 
left to their own resources more than one-halt of the land protected, 
or which could be protected, by the levees was actually taxed out of 
the possession of the owners who had gone into that wilderness and 
waged an unequal and at last unsuccessful warfare against this 
mighty destroyer. 

Local Contrikutions. 

The theory upon which the argument is predicated that the land 
owners alone should pay the expense of building the levees is that 
they sti greatly enhance the value of the protected land. There are 
several answers to this argument. In the first place It has been ascer- 
tained and declared by the Mississippi River Commission, compose'! 
of some of the most eminent engineers in the world, that levees 
should be constructed along the banks of the river as works in the 
interest of navigation, without any reference whatever to the pro- 
tection of alluvial lands from overflow. This point was made per- 
fectly clear by the testimony of the engineers who appeared before 
the Committee and whose statements are printed in the hearings ot 
IH'.HK The following colloqil] between Senator Gibson and Lieut. 
Col. Suter of the engineer corps of the army, for many years a 
member of the Mississippi River Commission, is pertinent at this. 
point. 

Senator Gibson : Yuu stated a moment ago, in reply to a ques- 
tion by the chairman that if you were improving the Mississippi 
Kiver even if it were running through a wilderness, if the country 
through which it ran were not peopled you would still build levees 
on the banks? 

Lieut. Col. Suter: Yes, sir. 

Senator Gibson : Why do you hold that opinion ? 

Lieut. Col. Suter: Because I consider that the improvement of 
the stream for navigable purposes without it is impossible." 

The situation then, is this : it is impossible 10 improve the stream 
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fur navigation without levees. This is the government's interest. It 
is impossible to reclaim the alluvia! lands without levees, this Is the 
riparian owners' interest. It may well he insisted, therefore, that 
[he duty of the federal government to build levees which incidentally 
protect (lie lands behind them is just as imperative as is the duty 
of the nparian owner to build the levees which incidentally improve 
the river in front of them. Their interest in the levees is common 
the burden of their construction should be common, ft is not true, 
however, that the mere construction of levees causes any such 
enhancement of land values as is frequently asserted. Driving the 
pirate from the sea. made commerce possible ; driving the Indiana 
from the frontiers made the pursuits of the pioneer possible; with- 
holding the Hoods of the Missl--ip].i Uiver makes the development of 
the alluvia! deltas possible, After the levees are hnill the wilderness 
will, no doubt, he swept away by the activities of those who subdue 
it and transform it into fertile and productive fields, lint the great in- 
crease in land values will only come as the trees are felled, as the 
logs and underbrush are removed, as houses are built, as ditches 
are dug; in short, as the wilderne>s is transformed into the farm and 
the home. The fact is developed in the hearings, that there are 
HI, OUO.UOH acres which can be reclaimed and put into profitable 
cultivation if the floods of the Mississippi are kept off of it. These 
are not low marshy swamps, as it is frequently supposed. There 
are 30,000,000 acres in the deltas which can be protected from over- 
flow by a complete system of levees such as is contemplated. Four 
million of these can not be reclaimed by levees built along the 
Mississippi, but 16,000,000 are kept from cultivation by the floods 
which come down the Mississippi Kiver so frequently as to render 
them uutillable. Three and one-half million of these acres, in round 
numbers, are imw in cultivation; twelve and one-half million would 
be put in cult t vat ion but for these floods. It is developed in the 
hearings that these cultivated acres will not now sell for $50.00 
an acre as an average on the market ; and that the uncultivated lands 
which are cut over ( as marly all of them are ) arc pn ibably worth $. r i.(tu 
an acre. It is further shown by the hearings that the average cost 
of putting an acre of wild land into a high state of cultivation with 
all the necessary improvement*, which arc required by the present day 
civilization, is $50.00 an acre. 

I'M ikm ]< [SCRKMENT, 
It is difficult to conceive of any very large expenditure of public 
funds in the prosecution or the development of any governmental 
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activity which would not carry with it some especial benefit; some 
particular advantage to a few which would not be participated in by 
the average citizen. Take, for instance, the appropriations for the 
Army and Navy. No one will seriously deny that there are some 
[.articular interests in the country which are benefited especially, and 
far beyond the average citizen by these expenditures. Was a battle- 
ship ever constructed, was a public building ever erected, was any 
river or harbor ever improved by the government, without neces- 
sarily and very properly carrying with it some especial advantage : 
1 mean by especial advantage, simply that some particular profit ac- 
crued to a lew by reason of their employment, their trade, the loca- 
tion of their property* or something of that sort. This so-called 
unearned increment is always present. Hut to be more direct, to 
make the analogy more apt: The public domain was disposed of at 
the nominal figure of $1.^5 an acre. This was not because anybody 
believed that to be the real market value of the property, but because 
Congress knew, as did everybody else, that it was vastly to the ad- 
vantage and best interest of the government to have the public do- 
main peopled by home builders. If every foot of land in the United 
States belonged to the Federal Government, it would be infinitely 
poorer than it is today, as the result of the very wise statesmanship 
and far-sighted policy which has passed title to the public domain 
into our private citizens. The nation is strong, the nation is great, 
the nation is powerful, the nation is rich, as the citizens are pros- 
perous, and enterprising, and happy, and patriotic. The land in 
the far West, that is what was the far West in those days, was sold 
by the government for $1.25 per acre, or pre-empted by the home- 
steader under our very wise land laws; the great railroads were 
built by the government, practically, and value given to lands which 
had none, and to those which had some value was added an increase 
of many fold. It w-as not the policy of the government, however, 
to raise the selling price at which these public lands might he acquired 
by the citizen. To be more specific— if agricultural lands in Alaska 
are worth $1.3.". per acre and by the expenditure of millions of dol- 
lars in the construction of railroads by the government those lands 
take on additional value ami become in their unimproved condition 
worth $5.00 per acre, is it proposed or contemplated that the gov- 
ernment should thereupon advance the price from $1.23 to $.">.no if 
settlers desire to acquire them; and if not, is this not a clear dona- 
tion to the purchaser of $8J6 per acre? Vet I think there is no man 

69 



who would advocate the policy of advancing the price of our public 
lands to those who wish to enter them and build homes noon them, 
simply because by reason of some government railroad or some 
privately owned railroad, or for any other reason, the actual market 
value of the lands had materially advanced. If by this expenditure 
of $3,00 an acre these delta lands can be made habitable and rescued 
from the jungle and converted into productive farms, what difference 
is there in principle whether the government has brought about 
til is happy result by the appropriation of $3.00 an acre tor tevec 
construction, and thereby enhanced the value of the lands in private 
ownership, or when, for any reason public land which is worth $4-25 
an acre is sold to private individuals by the government for $l.Sfi, 
$3.00 less than its real value? 

In one instance the government expends $3.00 which it has 
collected; in the other instance it fails to collect $3.00 which it 
could collect. In both instances the citizen is encouraged to become 
a home builder. 

MACNirruK oe Tin-: Arka. 

The total area of these alluvial deltas which will be protected 
is about twenty -five thousand square miles. It is difficult to com- 
prehend the fill! meaning of big figures without staling their relative 
significance. Twenty-five thousand square miles is about the com- 
bined area of Delaware, Maryland, Connecticut, Rhode Island and 
Massachusetts; it is larger by one-third than the two states of New 
Hampshire and Vermont; it is almost as large as the great state oi 
Maine or South Carolina, and in fact larger than West Virginia. It 
is equal to the combined kingdoms of Belgium and Denmark; larger 
than Greece and Servia, and about the size of the Netherlands and 
Switzerland combined. If as an original proposition this great fertile 
\alley, peopled as it is, with our own lles.li and blewl, men inspired 
by the same hopes and traditions, and bound together by the teach- 
ings of a common history and a common purpose, all looking to 
"one llod, one law, one Klemeiil, and one far-off divine event to 
which the whole creation moves" — if, we repeat, it were possible to 
buy from some alien sovereign this great estate so peopled, and 
so blessed by die Giver of all things good, won hi we hesitate to 
bring it beneath the beneficent light of our stars? 

If Maryland, or Massachusetts, or an\ other stale were threat- 
ened by destruction from any source, tidal wave, or what not, and 



we could avert that disaster, who would quibble about the cost.' 

This territory produces a great variety of staple agricultural prod- 
ucts; that is to say, agricultural products which form a considerable 
proportion of <>nr export trade as well as a materia! part of our 
internal commerce. It is particularly adapted to the growing of the 
higher grades of cotton, what is known to the cotton trade as 
"Bender" cotton. This cotton is grown nowhere else in tbe world 
except in the valley of the Nile, from which we imported last year 
110,000,000 pounds at a cost of approximately SO cents per pound, 
England, Germany, Russia, and in fact nearly all the countries of 
Europe are spending vast sums in an attempt to acquire and develop 
cotton producing territory within their colonial possessions. Since 
England assumed suzerainty over Egypt many million pounds 
sterling have been voted for the extension of reclamation projects 
on the Nile. Within the past few months $15,000,000 have been 
appropriated by the British Parliament for the purpose of further 
experimenting in the culture of cotton in the Soudan in the hope 
of eventually making the English spinner independent of the Ameri- 
can cotton grower. Our exports of grain are declining. Some of 
our statesmen and far-seeing economists believe that within a few 
decades our exports of food-stuffs will cease. 

It is estimated by those who have appeared before the Com- 
mittee, at the recent hearings, and in whose accuracy and for whose 
judgment the Committee has greatest respect, that if these twelve 
and one-half million acres were planted to cotton they could reason- 
ably be depended upon to produce annually some $700,000,000 of thi.s, 
the most universally required fabric for the clothing of mankind 
throughout the world. If we can hold . ur own in the matter of 
cur foreign commerce, this one item would turn the current of gold 
to our shores in the balance of trade with the world. It would open 
an opportunity for a million American farmer- to become home 
builders. It would Ik the most complete answer; it would furnisli 
the most perfect and tempting counter-call to the alluring invita- 
tion which is yearly inducing many thousands of American farmers 
to answer "the call of the North." Neither Alberta nor Saskatche- 
wan offer fields that are as fertile in a climate that is as inviting. 
It is estimated by those who have appeared before the Committee, 
and whose statements are printed in the hearings for the perusal 
and enlightenment of the House, that if this area, these 1(1,000,000 



acres, were planted to cotton ami properly ami intelligently i though 

tuil intensively, i-alii, ate 1. tiny would yield a crop ol cotton larger 
than this country has ever produced. 

Mr. Bush, President of the Missouri Pacific and Fron Mountain 
Railroads, by which token we may know him lo be one of the great 
business geniuses of our country, among other things said : 

"Think what an impetus would be given to trade, in- 
dustry and immigration by such an addition yearly to the 
wealth of the country to be circulated throughout all the 
arteries of commerce in the land. This vast sum annually 
would be an enormous accession to our nation's treasury 
as against an annual comparatively paltry cost for protec- 
tion of $2.H)0,Ooo, which would be the interest charge at 
■1 per cent on the $110,000,000 required to accomplish the 
work. Cotton consumption is increasing mure rapidly than 
is the supply and if the land available for its growth is lim- 
ited, it behooves this country to utilize to the fullest extent 
all such laii' Is within her domain." 

Sum. i. tiii: Deltas Revert TO Tin-: Junoi.k? 

The question is not simply "diall the Federal Government build 
these levees and control these Hoods, or shall it lie done by local 
interest?" The only question presented is, shall the Federal Gov- 
ernment do it, or shall the river be permitted to retake and devote 
to utter destruction and perpetual devastation this magnificent em- 
pire, so worthy the ambition of a prince? 

"I do not hesitate to say to this committee, and 1 have no uncer- 
tainty about die correctness of the statement, that if the word went 
back to the Mississippi valley from this committee that the Federal 

Government had t"iind this proMr-m cither l'>o e;ivat. U-idc 

of its scope and had said, 'upon your own efforts, you in the valley 
must rely for your salvation,' not only would the potential develop- 
ment be destroyed, but that country, over *0 per cent of it, within 
ten years would revert to the jungle; civilization there would be 
blotted out, prosperity would be destroyed. This is not a conjec- 
ture, we have tried it." So declared Senator l'crc\ to your commit- 
tee, and no man who knows tlii^ great man's character, both as a 
public servant, as a Senator, as a lawyer in the best seme of that 
word, as a private citizen in whom arc so well mixed the elements 
thai go to make llic man, will regard lightly his statement. 

( >f the tfi,fl0O,OUfl acres, as has been already shown, only 3,500,- 
ooo an- in cultivation, and these, Of course, have produced the revenue 



which enabled the levee districts to expend the $67,000,000 in the 
construction of levees heretofore. Each district is heavily bonded ; 
interest charges must he met ; it is not possible for them to raise more 
than the $3,000,000 annually, which it is provided they shall contrib- 
ute towards the further completion of the system. This amount 
was not arrived at by hap-hazard guess work. When those most 
interested in this legislation were conferring through their represen- 
tatives in the preparation of a bill to he presented to Congress at 
this session, a careful, diligent and earnest and searching inquiry 
was made into all their sources of revenue with a view to ascertain- 
ing the maximum sum which they could possibly raise. 

This extract from the hearings will illumine this point: 

Senator Percy : About the expense to which these dis- 
tricts can contribute, about whether their's is a fair burden 
or not, it is not conjectural at all. The burden proposed 
is just as great a burden as they can bear. There is not 
any way they could raise a greater amount by taxation, 
only with the knowledge that the government was going 
to take hold of these levees, and with the credit thereby 
given, will then be able to raise the contribution provided 
under this hill. 

Mr. Humphreys of Mississippi: When we had a con- 
ference of all those who were interested and contributed 
to the drawing of this hill, that, in fact, was exactly what 
we discussed, when we determined how much contribution 
to ask, was it not ? 

Mr. Percy: Absolutely. 

Mr. Humphreys of Mississippi: How much can we 
squeeze out of these districts? 

Mr. Percy: And the only criticism that is heard along 
the Mississippi river to the bill from some quarters is, 
that if it passes, what good will it do us? We will never 
be able to raise our pro rata, 

Mr, Taylor: Is this pro rata about on the lines of the 
familiar term which the railroads use, "What the traffic 
will hear?" 

Mr. Percy: just what the traffic will hear, just what 
the weary tax payer can put up." 

If the policy of watchful waiting which has heretofore charac- 
terized Congressional treatment of tin- subject i- to be further 
pursued, the ability of local interests to contribute their proper, or 
rather their required, proportion will he lessened. Every flood 
that breaks the uncompleted levee line works frightful havoc, and 

7S 



these levee districts which are to be our allies in this great work 
will he less and less able to furnish their share of the sinews of war 
as these floods recur. The destruction of property, according to 
the hearings and the official reports of the Mississippi River Com- 
mission, by the floods of lit 12 and 101S, reached the appalling total 
of $50,000,000. As the levees grow higher, as they must grow, and 
the population increases, as it must increase, every return of these 
recurring disasters will be marked hy an increasingly heavy toll 
both of property and of life. 

Speaking of the necessity for systematic co-operation under the 
command of a single board and noting the utter failure of the un- 
aided fight against the ''personified enemy," the Warren rcjjort of 
1K7"> stated that. "The river has no respect for State boundaries 
and deluges Arkansas through breaks in the levees of Missouri, and 
overflows Louisiana by floods passing across the Arkansas line." 
How difficult it is to find words which more clearly set out the truly 
national character of the problem. 

Bi'Kui'iN BoKNii BY THE Took People. 

It is suggested sometimes that the planters owning these val- 
uable plantations are the ones who make the profits off of the pro- 
tected lands and the ones who suffer the losses, and that it is not 
the business of the Federal Government to spend the people's money 
to guarantee or insure those who are tim-. engaged, against loss 
As a matter of fact these large planters are by no means the onlj 
1 acs whose losses make Up the enormous totals heretofore sug 
gested. There are many thousand small farmers who do not own 
their laud, but who have, b) dint of ban] WOfk and industry and 
frugality, accumulated lire necessary equipment in farming imple- 
ments, teams, live stock, etc., whose lo^s is relatively very much 
greater than the loss suffered by the land owners. Hon. J no. M. 
Parker of Xew Orleans in a statement before the Commerce Com- 
mittee of the Senate in E912 related (hat on his plantation 96 mules 
were drowned in a single crevasse, most of them belonging to tenants 
on bis property. < '"e man owned six mules with the proportionate 
number of cows and other live stock, and fanning equipment and 
he lost everything; all the savings of a life-time were swept awai 
by the rushing waters through a single crevasse within a few hours 
after the break. This i-. not an exception but a type. These people 
pay their proportionate pari of (ages; tbey bavc, as stated before, 
already contributed more money than \va> necessary to build and 
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maintain a levee line high enough and strong enough to have with- 
stood any flood that ever would come down the fiver, but for the 
marvelous development of the great drainage area to the North of 
them, 31 states and 41 per cent of the drainage of the United States. 
They built their levees strong enough, but the increased volume of 
water gathered hastily by virtue of the improved drainage systems 
in these great states to the North, was precipitated upon them with 
such fury that it lore, down the banks of the river upon which the 
levees are constructed and tumbled them into the flood. It is the 
testimony of the army engineers that a large part of the money 
spent by the states in the construction of levees would have been 
saved but for this caving caused by the accelerated currents of the 
river. To be exact, I quote the statement of Col. I_each : 

"I may say, generally, with regard to the history of 
the levee system, that over three-fourths probably, of the 
entire sum of money expended by the states in the last 
ten or fifteen years in the construction of levees would 
have been saved if the United States had prevented the 
banks from caving." 

These people have done all that could be, and very much more 
than should have been, required of them. Mr. Bush in his remarks 
before the Committee paid the following very eloquent tribute to the 
people of the lower valley ; 

"In song and story have been told the deeds of men 
who caused the Great American Desert to flee before 
them and become a vagabond and fugitive on the face of the 
earth, but their deeds are no more heroic, their accom- 
plishments no greater than the valiant people of the south- 
land who, undismayed by what seemed to be insurmount- 
able difficulties, have pressed ever onward in their efforts 
to save those lands from the ravages of the Mississippi 
River. They have conducted a national campaign, they 
have performed their part well, but this great nation of 
ours ought not longer hesitate but hasten to their rescue 
and do the governmental work, which, under the constitu- 
tion of the country, devolve- upon it." 
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THE SECOND INQUIRY IS WHETHER THESE LEV- 
EES ARE !X THE INTEREST OF INTERSTATE COM- 
MERCE. 

The Supreme Court of the United States (18 Howard, 431), 
declared that "The power of Congress to regulate Commerce in- 
cludes the regulation of intercourse and navigation.'' 

Let us inquire first into the relation which levees and revet- 
ments sustain to the question of navigation. 

Levees as as Am to Navigation, 

Bernard and Totten in their report on the Mississippi River 
advising the construction of levees solely in the interest of navigation, 
and with no reference whatever to the protection of the delta lands 
from overflow, said in 1822 (H. Doc, Vol. 8, No. SB, p. 82; 17th 
Cong., 2nd Session I : 

"We shall close this report by pointing out an< ilher 
species of hazard which such boats as are not easily and 
promptly managed must encounter. 

"At the time of high water, currents of excessive ve- 
locity set directly from the river over the hanks, towards 
die interior; if a boat gets within the draught id one id 
these currents, it is onK with great effort and labor that it 
can hope to regain the channel; they are often drawn in by 
them, and dashed lo pieces against the first obstacle. Dyk- 
ing I he river along it- hanks can only prevent these lateral 
currents, and time atone can produce this result." 

Captain Kingman relates an instance which corroborates this 
-tateinent of ISernard and Tonen as late as iKuo (p 78}, 

The improvement of the Lower Mississippi which has absorbed 
tile appropriations made by Congress since the creation of the Missis- 
sippi River Commission are of a double character. A part of the 
money has been spent in the construction of levees, which the Com- 
mission in their report of 1**2 declared, when judiciously erected 
under the system recommended by them " would produce a maxi- 
mum effect in channel improvement at a minimum of cost." 

Prof, Henry Mitchell, a member of the Commission, in a separat. 
report -aid : 

"The levee is a ti.efnl auxiliary to channel improve 

even as now located, and if relocated with due regard to the 

76 



special office of river improvement would be of decided 

benefit." 

Again, in their report of 1881, the Commission said: 

"We therefore conclude that levees, such as have been 
herein described, are, in connection with an equalization of 
width and the prevention of caving, an important part of any 
genera! and systematic plan for the improvement of the 
navigation and the prevention of destructive floods." 

One of the best illustrations of the effect of levees in improving 
the navigable depth of the river is at what is called Plum Point 
Reach above Memphis, The following extract from a statement 
by Col, J. each, of the United States Corps of Engineers, explains 
this very clearly : 

"The commission in carr ing . ■ 1 1 1 the wort ifl the earl) 
years at Plum Point had not provided for any levees. In 
a debate in the Senate on one of the river and harbor bills 
the point was made by a Senator that the Commission was 
professing to make an experimental application of their 
system at Plum Point reach, and a part of their plan was 
a levee. That year an allotment was made and a levee 
built on the Tennessee side of the reach. The next year 
an allotment was made for levees on the .Arkansas side 
and those levees were built. A party was engaged all the 
time in making surveys. The surveys made after the con- 
struction of the second line of levees and before the first 
flood, and again after the first flood, showed that the high 
bars in the regulated or deepened channel of about 3,500 
feet width had had their tops scalped off 8 feet uniformly. 
Nothing of the kind hail ever occurred before, and in the 
two crossings under control and under improvement the 
maximum depths had increased in one case 1 foot and 
in another case 2 feet, and they have remained to this 
time." 

The following statement of Lieut. Col. Suter, a part of which 
has already been quoted elsewhere, i< to the same effect : 

"Senator Gibson. Yon stated a moment ai^o, in reply 
to a question by the chairman, that if you were improving 
the Mississippi River, even if it were running through a 
wilderness, if the country through which it ran was not 
peopled yuu would still build levees on the banks. 

Lieut, Cot. Suter. Yes, sir. 

Senator Gibson. Why do you hold that ojjonion? 

Lieut, Col. Suter. Because I consider that the improve- 



merit oi the stream for navigable purposes without it is 
impossible, 

The Chairman. Why ? 

Lieut. Col. Sitter. I think yon have get to retain con- 
trol over Vlie whole volume of water. The discharge which 
passes within the hanks is less than half of the flood dis- 
charge (if the river, and the low-water discharge is only 
about one-tenth of that which passes within the banks, 
ahout one-twentieth of the total discharge, and any works 
that you can put in to control the low -water flow on a 
stream like the Mississippi are liable to he nttcrly de- 
stroyed and rendered nugatory by this vastly larger volume 
of water which passes down the river during flood stages. 
At this season of the year the cut-offs occur, which will 
upset any plan of improvement, because they change en- 
tirely the regimen of the river, its course, its slopes, and 
eveiything about it. 

Again, the water, being over the works and every- 
thing else, has a chance to develop new channels precisely 
where yott do not want them to occur. A still further 
effect is produced where the levees are down; ihe water 
that goes over the banks keeps going out and coming back 
again. Whenever it makes its appearance in the river it 
acts like a tributary. It produces entirely new phases, 
just as any tributary will. Sometimes it entirely reverses 
the conditions of Bow. The influence that levees exert un- 
der these heads t believe I have stated as conservative. 
They prevent the river from doing damage to the works 
we put in to improve the low water discharge of the stream. 

The Chairman, If there was no question about pro- 
tecting the land, and you were simply improving the Mis- 
sissippi River for navigation woidd you have built the 
levees that are now built? 

Lieut. Col. Sutcr. Yes, sir." 

This opinion of Col. Stiter was distinctly concurred in by the 
present Chief of Engineers, General Kingman, who at the lime held 
the rank of Captain. 

The record of the hearings of 1W>0 is quoted : 

"The Chairman. Suppose you drop all considerations 
of overflows and regard navigation alone, how then? 

Captain Kingman, 1 should consider thai the levee is 
a very important means <d improving navigation, and I can 
give an instance. The Morganza crevasse was caused 
by a break that occurred in istt. It remained open as a 
crevasse practically until closed in the winter of ISSi; and 
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1887, a period of about twelve years. It has a deep bend 
there and plenty of water, and there had been no trouble 
with the navigation until after the crevasse was formed. 
After the crevasse occurred the navigation became worse 
and worse, and steamln at men told mc they haled to run 
that bend at night, particularly in low water, when tfte 
water was running out. When the water was running 
out there would seem to be danger of being drawn into the 
crevasse." 

Such was the danger to navigation in times of flood which would 
be eliminated by the construction and maintenance of the levee line. 

Continuing he illustrated bow another danger to navigation in 
times of low water \va- also obviated by the maintenance of the 
levee. 

"The steamboat men dreaded it at low water because 
the sand bar, or tongue of land opposite this bend, had 
extended so far over into the bend that there was hardly 
room enough for two large steamboats to pass there. The 
crevasse was closet!, jointly by the Commission and by the 
State, in the winter of Ks8<! and IKS?. Since then the navi- 
gation has steadily improved until now it is as good as it 
ever was. The current is quite regular. There is ample 
room now, and steamboat men have spoken to me repeat- 
edly this year about the great improvement which has taken 
place in Sf organza Bend since the crevasse has been closed. 
There is an actual case where the building of a levee made 
bad navigation good.'' 

With these citations taken from the best in funned sources of 
information in the world 1 would feel justified were I to conclude 
here with quod erat demonstrandum. But I shall add just one more 

C, M, West, one of the ablest engineers connected with the im- 
provement of the Mississippi River and at present one of the civilian 
members of the Mississippi River Commission recently said : 

"My own conclusions, after many years of careful 

study and observation, are, ihat a levee system is a useful 

auxiliary to channel improvement, but tlie full effect in 

that direction cannot he expected until after the system has 

"been made continuous and the embankments of sufficient 

height and strength to confine the highest floods. 
******* 

With revetment to slop caving and give fixation to 
the river banks and the levee system that will confine the 
floods, there would sunn follow a deepening of the bed of 
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the river and in con sequence of its greater carrying capacity 
a lowering of the flood plain itself could be expected; the 
final result being deep water navigation throughout the 
entire year as well as .secure protection of the valley on 
either side of the river from Hoods." 

These are statements of engineers, both civil and military who 
have devoted many years to the study of the problems presented by 
the Mississippi River and no layman will arrogate to himself assur- 
ance to gainsay their conclusions. The most expensive feature of 
tin- project fur the improvement i f the Mississippi is the revetment 
of the caving banks 

When the Mississippi River Commission began its work there 
were many places on the river below Cairo where the depth was 
three feet and less. These serious obstructions to the proper naviga- 
tion of the river had been a menace to its commerce from the earliest 
date. The greatest danger to navigation occasioned by these bars is 
caused by snags which are arrested in their progress down the 
river and held in place by these bars. 

The Secretary of the Treasury many years ago reported that 
from IR3IS to 1KHK, forty steamboats were snagged and sunk on 
the Mississippi River, whose value was placed at $tJK),(HHi. This 
lo-s increased annually. 

Mr, Calhoun, in ]*!<;, in his report to the Senate, heretofore 
quoted (p. 31}, said : 

"The annual aggregate loss of boats navigating the 
Mississippi and its waters at the present time is 107 from 
ai! causes. The total loss annually sv.' ,000,0110, in addition 
the loss of life occasioned by sinking boats was very great." 

Reference has heretofore been made to a National Convention 
held in the City of Chicago in 18 IT to consider the Commerce and 
Navigation of the \ alley of the Mississippi, The delegates from 
the City of St. Louis prepared a most interesting and instructive 
report which was printed as a part of the proceedings of that con- 
vention, Referring to "this fat and fertile valley" of the Mississippi, 
its extent and certain development was set forth most graphically. 
"The Creator of the universe," the report continues, "has nowhere 
on the face of the earth spread more lavishly the means of human 
prosperity, or stamped more legibly the lineaments of beautiful and 
convenient adaptation lu 1 - and necessities of mankind, Visit 
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it not with the evils of bad government; obstruct not the hand of 
improvement within it; stay not the tide of population pouring in 
upon its bosom; and let its broad acres receive that proportion of 
population which vexes the soil of the Kingdom of Great Britain, 
and the Bountiful Giver of this great and good gift, will smile from 
Heaven upon a happy family of more than 8^5,000,000 of human 
beings." 

Referring to snags and bars, the report continues: 

"These obstructions are the heaviest draw-backs upon 
the Commote of the Mississippi valley, inflicting annually 
an extensive destruction of the boats and cargoes and a 
frightful loss of human life." 

The conditions set out so graphically and in such detail in this 
early report continued to handicap the commerce of the river in 
an increasing measure as the tide of immigration and the develop- 
ment of the valley proceeded. 

With the advent of railroads which paralleled the river and 
the handicaps to navigation above described adding to the dangers 
of commerce on the river, it K QO wonder that the steamboats grad- 
ually disappeared, or that the tonnage borne on the river grew 
gradually and annually less. In 1912 it is given as something more 
than 4,000,000 tons. The Mississippi River Commission, upon its 
creation, at once set about to devise a means by which these sand 
bars could be removed and the channel of the river so deepened as to 
give "case and safety to the navigation thereof." As quoted above 
the experiment of building levees on both sides of the river so as to 
confine its flood waters to the channel had proven entirely success- 
ful at Plum Point reach, but as the floods thus confined rose higher 
and increased in volume the banks of the river were eroded and the 
levees thus constructed were tumbled into the river. 

Caving Banks. 

The extent of this caving almost pa-ses belief. The annual 
amount of the earth thus caved into the river is sufficient, if it could 
be so congested, to fill the river to the top of its banks for a distance 
of 30 miles. Mr. C. H. West, a few years ago in his report to the 
Lower Yazoo District, of which he wa* Chief Engineer at that time, 
stated that of i&; miles, which was the length oi his levee line, 172 
miles — about yo per cent — had l>een abandoned on account of caving 
banks, within ?8 years. The effect of this caving is most disastrous 
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to the proper regimen of the channel. This erosion takes place 
habitually along the concave banks in the bends of the river, and is 
deposited a few miles below, thus forming the bars which had 
proven so destructive to the commerce as heretofore related. This 
same condition obtained along the reaches of the Missouri River 
and to such an extent that steamboat traffic was literally driven off 
of that river. 

Bans Revetment. 

The Commission set about then to devise some means by 
which this erosion could he prevented anil within such limits of 
cost as would be reasonably economical. The plan adopted has 
proven absolutely successful. Willow mattresses are woven together 
and held by wires and sunk below the luw water level so that they 
cover snugly the bank of the river for two or three hundred feet 
from the low water level out toward the center of the stream. 

A very full discussion of the efficacy of levees in improving the 
channel depths of the river appears in the report nf the Missis- 
sippi River Commission for ISlKt. by General Comstock, Col. Suter 
and Prof. Whiting, and in the report of Lieut. Col, Amos Stickney 
in the report of the Commission for I 896. The last mentioned re- 
port states that the building of levees without bank protection may 
be considered as only temporary work, and further, thai nearly every 
yard of these costly structures would sooner or later have to be re- 
built if (he river were permitted lo wander hack and forth in lis 
valley, annually carrying off hundreds of acres of laud; tearing 
down levees and filling up its old bed, thus continually adding to 
the obstructions to navigation and impeding the How of floods, 

In 1908 the Mississippi River Commission in their annual re- 
port, state: 

"There is another consideration, nol of the greatest 
weight, perhaps, but one which, in the opinion of the Com- 
mission, is worthy to be taken into account. It appears to 
he highly probable that before very many years the Gov 
eminent will undertake the development of a channel for 
navigation in the Mississippi River below Cairo of much 
greater depth than has been so far attempted. The river 
bed is now in favorable condition for such an improvement. 
But if the revetments which have been enumerated should 
he abandoned, or not effectively maintained, Ot others 
equally important should he omitted or neglected, and tin- 
river should be permitted to have its way in tearing down 
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banks and building bars for a few years. _ changes will take 
place which can never be undone and which will greatly in- 
crease the difficulty and expense of securing a deep channel, 
Jt is a case in which an ounce of prevention will be worth 
pounds of cure," 

This statement had reference to the agitation which was very 
general at that time throughout the Mississippi Valley for a 14-foot 
channel from Chicago to the Gulf. 

Lyman E. Coo ley, a civil engineer of great reputation, in a most 
interesting and elaborate discussion of the project for this H-io3t 
water way before the Senate Committee on Commerce in 1!>10, 
speaking of that section of the river South of Cairo said : 

"The distance for practical consideration in the im- 
provement of the stream is the 7.50 miles between Cairo and 
Red River, In that distance it is estimated that approxi- 
mately a billion yards of material is cut from the bank^ 
every year, or in the average year. That is equivalent to 
saying that a strip 500 miles long, 100 feet wide and 100 
feet deep, the depth from the top of the banks to the 
bottom df the pools, is cut from the banks of that river 
each year, amounting to a billion yards." 

Illustrating the disastrous effect of this caving on the channel 
of the river, he added : 

"Take a bend that cuts for a length of five miles and 
for a width of 100 feet and to the depth of the pool, LOO 
feet, this will give 10,000,000 yards. That is a character- 
istic of currents. Ten million yards is a square mile in 
feet deep. This material is largely deposited in the first 
crossing below, and will fill it up to a depth of 10 feet for 
perhaps one or two miles, a part of it going to some farther 
crossing. As the river falls it must find a new channel 
through that deposit. It may duplicate the channel of last 
year or it may be directed by hydraulic dredging, and again 
U may cut out eratically and change the conditions below, 
diminishing in effect flown the stream. Xow, hold the 
banks of this bend. You stop ibis local deposit. You 
have an immediate effect on the crossing and the benefits 
are felt downstream IS or 25 miles. As you hold other 
bends the effect is increased until the whole stream is 
under control." 

Referring to the possibility of securing this H-foot depth, ^^^. 
Cooley further said: 
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"You can sec at once, as any one can understand, that 
if yon stop the local erosion of a billion yards, amounting 
(o two and a half times all the material that comes to the 
river, two arid a half times all the material that goes out of 
it, that when yon have Mopped that, by securing these banks, 
you have changed radically the nature of the stream. Ex- 
actly what effect will be produced I cannot say. There 
will be some lowering of the river bed; the horizon of the 
bars will he greatly reduced. 1 have no doubt it will pro- 
duce 14 feet the year around. 

Senator liurton. That work alone? 

Mr. Cooley. Yes, sir; and that it will improve with 
time." 

FbirSTBEM Feet Through thk Valley. 

lie gives it as his opinion in fact, that revet' neat would give 
a deeper channel than I I feet and that if it were ever expected 
to have a ship channel from the Gulf to Cairo, that it would lie 
necessary in order to secure it, to complete the work of revetment 
now in progress on the river. I quote from his statement once more: 

"Senator Nelson. Will you tell us how you would pro- 
ceed to get a 21-foot channel from the mouth of the Illi- 
nois down to the Red River? 1 take it that there is a 2 t- 
foot channel from the mouth of the Red River to the head 
(of passes) at all seasons. 

Mr. Cooley. 1 will answer that question in this way. 
It is agreed, gentlemen, I do not think there is any dis- 
pute about it, that the effect of holding the hanks will be 
to produce not less than 11 feel through the lower Missis- 
sippi. It is believed by some high officials, and has been so 
expressed to rue, that it will probably result in at least 2u 
feet, and I wish to say that if it does result in 20 feet you 
will have 8 I feet for eight or ten months." 

There is no man who has ever been connected in any way with 
the improvement of this river whose judgment in all matters touch- 
ing the various methods for its improvement, its effect upon die 
commerce of the river, or the desirability of the prosecution of the 
project in the interest of navigation as well as flood control, is en- 
titled to more consideration, or whose opinion should carry greater 
weighl than the opinion of Judge K. S. Taylor of Indian:!. Judge 
Taylor was appointed by President Harrison as hi-, successor when 

he left the Commission Co become President of ihe United States, 
and since that time he has devoted to it the greater part of his time, 
?nd brought to its study all the energy and power of his great in- 



tellect. No man is ever listened to with greater interest or more 
perfect confidence and reliance by both the Committee on Commerce 
in the Senate and the Rivers and Harbors Committee of the House. 
He has never addressed either of these Committees without instruct- 
ing them, and has never discussed any phase of the great problem 
presented without illuminating it. The following quotations from 
his statement before the Commerce Committee of the Senate in 1910 
explain very clearly the work of revetment and demonstrate its 
necessity if the channel of the river is to be kept at a depth which 
will certainly be required if it is ever to be a real highway for our 
commerce : 

"I have spoken so far of revetments as means of pre- 
venting cut-otfs and protecting levees, but if we are to 
look forward to the development and maintenance of a 
deep channel down the Mississippi River, whether it be 14 
feet or less or more, then revetment assumes importance 
for another and entirely different purpose. The only im- 
pediment to navigation in the Mississippi River is the bars. 
These bars come almost entirely from the caving banks. 
There is some sediment coming into the Mississippi River 
at Cairo from the Missouri, but it is a comparatively small 
portion. Altogether the greater part of the sand which 
builds up the bars comes from the banks in the vicinity." 

"I have sometimes been asked the question, very fre- 
quently, in fact, whether the improvement oi the lower Mis- 
sissippi to a 14-foot depth is practicable. I answer with- 
out hesitation that it is." 

"Every revetment that is put in and holds its place 
st>.ps that much caving and ■ in- <.;"[" that much of the supply 
upon which the bars are fed. If the caving banks were all 
revetted the bar- would be starved out; they would not 
disappear entirely, but they would be reduced to such small 
proportions that you would have a deep natural channel. 
1 believe that if the banks were all revetted the river 
would become navigable to I I ;'■ el with itit any i ther soft 
of an improvement at all. If we have in mind the prob- 
ability of looking for further depths in the Mississippi 
River, the course we want to pursue is to greatly increase 
the number of revetments, with the view of diminishing 
the activity of bar building. It is certainly true that the 
revetment of caving banks diminishes the activity of bar 
building. There i.^ a stretch of river called Plum Point 
reach, about 7 3 miles above Memphis, where a large num- 
ber of revetments were put in years ;igo and a large number 
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of them are there yet For id or 60 mites below that reach 
there has been a noticeable diminution of bars. They are 
of less height than they once were, and i think the evi- 
dence is clear that they have shrunk in consequence of the 
revetments; that have been put m above them: and there 
is nothing to account for it that I know of except the dimi- 
nution of bar building activity due to the revetments in 
Plum Point reach. 

If we ever expect to greatly increase the depth in the 
Mississippi River below Cairo, revetments will be nec- 
essary. Nothing can be more certain than that; and in- 
asmuch as every revetment that is put m now to protect 
the levee at a critical point will contribute at once to the 
diminution of bar buiMing activity and also to protect 
the levee and so do service in two directions at once, I 
say, gentlemen, that I know of no place in all the United 
States where yoti can put $4,000,000 with more certainty 
of useful results than right there." 

"Senator Burton. What share of the sand bar building 
material, as you term it, in the river below Cairo origin- 
ates from the caving of the banks, and what share comes 
in from above? Yon never made any calculation on that 
1 suppose, hut your statement gives less importance to 
that which flows in from above Cairo than some have given 
to it. 

Mr. Taj lor. I know it does, but I think 1 am right 
tbere. 

Sena tm- I'.urton. Now, reducing it lo Fractions, ap- 
proximately, what would you say it was fn-tn the Missis- 
sippi River above Cairo and what share developed in that 

section? 

Mr. Taylor. I should -ay. without am hesitation, al- 
though you must know that this is largely conjecture, yet 
I should say without hesitation, that not I per cent of it 
comes from above Cairo," 

The Hydraulic Dredge and Its Limitations. 

Me tben discusses the hydraulic dredge and its operation, with 
the final conclusion that no permanent or dependable channel tan 
now be maintained by this agency : 

Senator Burton, You do not think yon would get ■"> 
additional feet by dredging? You have f) now, 

Mr. Taylor. \'<>. sir 1 do not think you could get 
5 additional feet by dredging, We tried two experiments: 
one last year and <<ik- the year before. We experimented on 
two or three bars to gee if we could get I 1 feet by dredging, 
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We made a success on two of them and a failure on the 
third. The result of the experiment as a whole was to 
indicate that an attempt to get U feet by dredging in the 
present condition of the river would be uncertain and un- 
reliable. 

Senator Burton. To increase the depth by spur dikes 
or by contracting the width of the channel would be a very 
different question, 

Mr. Taylor. You could not do that. 

Senator" Burton. Or by dams or anything of that kind ? 

Mr. Taylor. I do not think so." 

Permanency of Revetment Work, 

The following deseripti m ot revetment work and its durability 
is taken from the statement of Mr. S. Waters Fox, made before the 
Senate Committee on Commerce in 191 ft. Mr. Fox is a civil engi- 
neer, but was employed by the government for 24 years in work on 
the Missouri River. It will be observed from his statement that 
revetments, when once properly placed, will last forever: 

"Mr. Fox. The revetment work on the river was the 
result of a good deal of experimentation by the Govern- 
ment, and finally, resulted in what is known as the 'con- 
tinuous woven willow t;pe.' It consisted of a maltres> 
made of willows, woven in basket form into a continuous 
piece that was about SO feet wide from the standard low- 
water contour of the bank and extended from end to end 
of the bank to be protected. This mattress was reinforced 
by a system of galvanized steel-wire strands and anchored 
to the bank by mean.- of those wire strands to dcadmen 
back of the top of the bank. The bank from standard low- 
water contour, or the inner edge of the mattress, as nearly 
as the stage of the water permitted, was graded to a slope 
that varied from two to three on one, or, even flatter in 
some localities, by means of an hydraulic jet. The mat- 
tress was sunk in contact with the bottom by means of 
riprap .stone, and the upper bank, from the inner edge of 
the mattress to a contour about 2K> feet above standard 
high water plane, was protected by means of a pavement of 
riprap stone. This pavement was covered over with spawls 
that would fill the interstices of the pavement. 

Senator Martin. I low I'Til; do those mattress--, last? 

Mr. l : ox. Indefinitely, if not uuiflnnked bj flic river 
or torn by abrasion from ice. 

Senator Martin. Would they not rot out or decay? 

Mr. Fox. No, sir ; because, in the later construction, 
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when the revetment became standardized to die specifica- 
tions I have just given tiie inner edge was kept down near 
the Standard low water contour, and that provided for all 
but a very narrow strip of the mattress being constantly 
under water, and all of it was under water for a long enough 
period to thoroughly leach out those acids that tend to de- 
cay the brush, so that in a short time the brush forming 
the mattress was robbed of its rotting qualities and was 
indefinitely preserved. 

Senator Martin. What length of time by actual experi- 
ence have you observed those mattresses, and how long 
have they been constructed — what length of time for obser- 
vation have you had? 

Mr. Fox, Since 1871). 

Senator Martin. About thirty \ears? 

Mr. Fox. About thirty-one years ; yes, sir. 

Senator Martin. And there is no indication of decay 
or decomposition at all in those thirty-one years? 

Mr. Fox. The standard construction of which I speak 
was not adopted until some time after that, but of the earlier 
structures which were put under water, we have a good 
many examples which prove that brush mattresses below 
a constantly wet horizon do not decay. 

Senator Martin. Some of the parts are under water 
and some are not ? 

Mr. Fox. Those parts of mattresses that in the early 
constructions were well above mill stage rotted <>ut sooner or 
later; more quickly if the brush had been rut during the 
period of active growth than when cut late in the fall or 
winter. 

Senator Martin, What was the result to the balance, 
did it not give way? 

Mr. Fox. In" the earliest constructions; yes. But 
later on the anchorage held the lower work in place, and the 
danger was confined to the upper bank work. 

Senator Martin. Do you not have to renew the part 
of it that rots out for the protection of the part that is under 
water ? 

Mr. Fox. In the later construction, when revetment 
became standardized, the specifications were such that no 
part of the work was of a perishable character. It was all 
of a permanent character, with stone on the upper bank and 
I, nidi on the stih-bank. 

Senator Martin, So that ;is now constructed you 
would consider them imperishable? 

Mr. Fox. I would consider it practically so; as much 
SO as any work of man is, 
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Senator Martin. As much so as stone or iron ? 

Mr. Fox. It is made of stone where exposed. 

Senator Martin. 1 thought it was made of brush. 

Mr. Fox. The brush is under the water. And there 
it is not perishable. We have taken out of (he river pieces 
of wood from hulls and trunks of trees that mu>t have 
been there a great many years. I remember in excavating 
for a new mouth of the Osage River we found in the 
bottom of the cut which was below the line of permanent 
saturation black walnut trees over which there were grow- 
ing white oak trees that must have been 000 years old. 
Those trees were in a perfect state of preservation ; they 
were absolutely sound: 1 

These opinions of the engineers who have spent so many years 
the study of the river and its serious problems are quoted for the 
puqjose of demonstrating beyond all peradventitre that revetment 
work is an absolute essential to the improvement of the river solely 
in the interest of Commerce and Navigation. It is exactly the 
same character of work that is being done and has been done on the 
Missouri River from Kansas City down, and which must be and in- 
evitably will be done on the reaches of that river above Kansas City 
to Sioux City. It is absolutely necessary in order to maintain a 9- 
foot channel below Cairo. We are now prosecuting a project for !) 
feet in the Ohio River from Pittsburgh to the Mississippi River 
which will cost upwards of $6§,OO0j5OO, 

We are engaged on a project on the Missouri which will secure 
similar depth from Kansas City down stream and it would be 
nothing short of monumental stupidity aside from a wicked waste 
of the people's money to complete thc-c two great projects and 
(hen abandon the main stream into which they flow and over which 
their commerce must pass in order to reach the Gulf. 

From the above statements it is very clear, and will be appar- 
ent to anyone who n-iUvi.. upon the subject, that it is utterly unfair 
to charge the cost of this revetment work on the lower Mississippi 
against the project for the completion of the levee system, or to 
state that it is being done for the protection of those who live in 
the deltas of the lower river. 

Rivek Transportation and Railroad Rates. 
I he decline in the tonnage borne on the lower Mississippi has 
I if en noted and its causes stated. But it must be remembered that 
navigation is only one of the elements embraced in the broader 
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term commerce. It mean-; something more. It is a mistake, there- 
fore, to value the function which a river performs as a great trans 
porlation agency solely by (lie amount of freight which actually 
floats upon its bosom. The fact that the river is capable of hearing 
tonnage is a most material factor in regulating and reducing rail- 
road rates. It is no answer to this, that the Interstate Commerce 
Commission and the various railroad Commissions in the states 
are created and maintained at great expense and clothed with full 
authority and power to compel the railroads to charge only reason- 
able rates. There never has been and there never will be any gov- 
ernmental authority created which can ascertain as well or as ac- 
curately as these companies can themselves, just what the minimum 
profitable rate K If a reduction in a given rate is proposed bv 
the Interstate Commerce Commission, the railroad companies ai 
once take the position that the rate is confiscatory and the Com- 
mission must institute a most searching inquiry into all the related 
subjects and functions of the road to ascertain whether the pro- 
posed reduction will in fact leave a rate sufficiently high to be reas 
onable. If, however, this same road is forced into competition 
by the improvement of a competing waterway their rates will at 
once voluntarily be reduced, frequently to a point lower than any 
commission could ever justify if it prescribed the reduction. 

In his testimony before the Commerce Committee of the Senate, 
when the railroad rate bill was being considered, .Mr. Sttiyvesant 
Fish, President nf the [Uinoh Central and Yazoo and Mississippi 
Valley Railroads, said: 

"The rivers, and especially the Mississippi River, con- 
trol rates and will continue to <!>> so even though the steam- 

I" >at traffic shall itnl Ik- renewed." 

In his testimony before the Nelson Committee in IK!)?, ,\| ,-, 
ChfiS. A. 1'illsbnry, the great Hour mill man of Minneapolis, said: 

"We consider the presence of the Mississippi River 
and the fact that it is kept in a navigable condition the 
great regulator of the railroad rales; that the benefits 
should not be measured by the tonnage as much as by the 
possibility of sending the freight by water." 

Upon further questioning he stated that much of the fioUr milled 
al Minneapolis would aetnalh he transported lo the sea on the Mis- 
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sissippi River but for tlie fact that railroads on account of this 
competition gave him such very low rates. 

The annual products of the Mississippi Valley amount in value 
to $18,000,000,000; a sum entirely beyond the comprehension of the 
normal mind. Of this amount about one-half is the value of farm 
products. Every dollar of this incomprehensible total is affected 
by the transportation rates by which the surplus can he delivered to 
the consuming markets, and this total is increasing annually by leaps 
and bounds. 

As stated in Mr. Austin's article on the Panama Canal, 8,5 per cent 
of the corn; 75 per cent of the wheat; TO per eent of the live stock; 
70 per cent of the cotton ; 70 per cent of the iron ore ; 70 per cent of 
the petroleum; 50 per cent of the wool; 50 per cent of the copper; 
50 per cent of the lumber; 50 per cent of the coal and 40 per cent 
of the manufactures of the entire country are produced in the Mis- 
sissippi Valley. Since 1870 the production of com in the United 
States has increa;»ed from a billion to three billion bushels per 
annum; wheat from S3Jj million to G5Q million bushels per annum; 
cotton from three million to fifteen million bales ; farm products 
from $2,000,000,000 to $0,000,000,000 per annum. The growth in 
our manufacturers has kept this pace, having increased from $4,- 
8fi0, i 100,000 in 1«70 to $20,000,000. nun in HMO. From these figures 
it is perfectly apparent that any legislation which will enable the 
people of this busy valley to transport their products at a lesser 
rate than is charged today wilt effect a very material reduction in 
this character of taxation. 

Mr. 11. G. Wilson made a mot interesting statement before the 
Rivers and Harbors Committee in which he went into great detail 
in his explanation of this particular subject. He was. for many 
years, an official in the freight traffic department of the Kansas City, 
Fort Scott & Memphis Railroad and is one of the best-posted men 
who has appeared befi .re the Committee on Rivers and 1 larbors. He 
stated that railroad rates from the territory lying East of Pitts- 
burgh and Buffalo to ]x>ints as far West as Galena, Kansas, and 
iJenver, Colorado, were all affected by the water transportation 
of the Mississippi River; and that the rates on all the traffic across 
Missouri River points into Oklahoma, Texas and the Southwest 
generally, were materially lowered by this potential competition. 
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There are more than five million tons of such freight annually. 
Tin's subject has been threshed out in the I louse so frequently and 
is one with which the members are so familiar that it is unneces- 
sary tn dwell upon it further. 

Prospective Growth qv River Traffic. 

When the great tributaries of the Mississippi are improved to 
the depths which traffic requires, in accordance with the projects 
now under way, the tonnage actually carried on the Mississippi 
River will grow to tremendous proportions. - A— Stme n "tons pass 
through Pittsburgh now annually— al! of it of a character that would 
naturally seek cheap water transportation to the sea. but the Ohio 
River is only navigable by barges of sufficient draft to be economi- 
cal during periods of high water. The Ohio Valley is one of the 
busiest valleys in the world; there are great manufacturing estab- 
lishments along its $bore> as well as along the upper Mississippi 
and the 'Missouri and they are all looking forward to the Opening 
of the Panama Canal with exceeding great interest. If our trade 
i> not going to be tremendously increased with the countries which 
will be brought into closer commercial contact with us by the con- 
struction of the Panama Canal, why was this great expenditure of 
$375,000,000 ever undertaken ? The story of the decline of steam- 
boat traffic on the Mississippi River has ahead) been told. When 
it is recalled that only three and one-half million acres have been 
put into cultivation in the great valley from Cairo to the Gulf, it 
will be seen at once that when through t rathe from the wonder- 
fully-developed area north of Cairo was cut off in this way and 
prevented from using the river, this decline in the annual 
amount of tonnage borne was inevitable. The local traffic on the 
Ohio River has greatly increased as the territory bordering that 
river has been settled up and converted into a hive of industry, 
and this same result will most surely follow when the deltas of 
the Mississippi are in like manner put into cultivation and cities 
spring up along its banks. With the experience of the past, steam- 
boat men have naturally been wary, but when the improvement* 
contemplated by pending legislation are completed, in fact, when 
the work Is begun in earnest fadiion, there is every reason to be- 
lieve that the old order of enterprise will again be established. 
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I quote once more from an article written by Judge Taylor, in 
which lie refers to this particular feature : 

"It is a disappointment to us all that commerce has 
not taken advantage of the increased channel depths in the 
Mississippi from St. Louis to New ( Irleans, as they have 
been developed within ten years past. But the reasons are 
not far to seek. The first is the uncertainty of their per- 
manent maintenance. They depend upon annual appro- 
priations by Congress. 
* * ' * * * * * * 

It will take some strong, courageous, optimistic man, 
or group of men, to make a start in the navigation of the 
Mississippi below Cairo. Once started on a foundation of 
confidence it will grow. If there were a channel If) feet 
deep from Chicago to New Orleans today, with public con- 
fidence in its permanence, it would be crowned with boats 
within ten years. If we postpone work for a 'demand' 
and discover no demand until we see men standing on the 
bank with money in their hands, there will never be any 
improved waterways. God Almighty did not wait for a 
demand from commerce before he made the Great Lakes. 

Everybody is afraid of the Mississippi River. The 
people who live in its alluvial valley arc afraid of its floods ; 
steamboat men are afraid of its bars. The inhabitants 
are just beginning to take courage. The water has been 
held at bay for ten year^. But an extranrdinarv flood, a 
few bad crevasses and the inundation of four or five thou- 
sand square mites would plunge them into despair again, 
from which it would take a long time to recover. We 
have a 9- foot low-water channel below Cairo nearly all 
the time for a little less than ten years. But it has not 
been entirely trustworthy. There have been some slips in 
the management of the dredges and some bars h;ive got- 
ten ahead of u- for a few day* r ; rV\ times. X..; often, 
nor for long, but enough to keep alive the <-ensc of un- 
certainty. So men who would build big boat- to navigate 
it wait, and keep waiting." 

In his testimony before the Committee which appears on page 
85 of the recent hearings. Col. Townsend explains the necessity of 
improving the great tributaries of the Mississippi and cites the 
fact that there were only a few which had a navigable depth of 
four feet. This fact leaves only the undeveloped deltas on either 
side of the river to furnish tonnage for the boats named, and as 
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there arc unly three ami one-half million acres now in cultivation 
out of a total of twenty million, there is no occasion for surprise 
that tile actual tonnage floatcil upon the river has so steadily de- 
creased. On this point he said: 

"Over one hundred million tons nf freight annually 
passes through Pittsburgh, much of which is of a char- 
acter which seeks cheap water transportation. The Ohio 
valley is teeming with factories whose products would 
naturally move down the river. The flour of Minneapolis 
and the grain of the Northwest are demanding cheaper 
transportation and it is from these sources that we must 
seek the commerce that will justify further development 
of the main stream. It ; - Folly lo expend hundreds of 
millions of dollars in creating a deep channel in the lower 
Mississippi River so long as boats navigating the trilm 
taries cannot utilize existing depths. During the past Inw- 
waler season there were few tributaries of the river 
which had a navigable depth of four feet, and its commerce 
was practically suspended, nor for lack of depth in its 
channel, hut because there was no source from which 
freight could he derived." 

In view of the fact that we are expending many millions to 
give the tributaries, the Ohio, the Upper Mississippi and the Mis- 
souri proper channel depth, I might iu\i\ that it would he folly to 
expend these millions in creating a deep channel in the tributaries 
unless l>oats then navigating these tributaries could utilize the 
lower Mississippi River, and it has been very clearly shown that 
there is but one way to maintain this depth, and that is bv levees 
and revetment. 

I ■ 1 ,001 1 C0STK1 r . is THE IN T E ft E ST OF 1 ttt BRSTATK G 1 M M liKC ic. 
Aside from the mere question of navigation of the Mississippi 
River, cotitrol of the Roods is necessary in the interest of interstate 
commerce. Some of the great trunk lines of the country run from 
east to west across the deltas, and are seriously interfered with, and 
interstate traffic Stopped for long periods of time, by the floods of 
the Mississippi. The railroads cross the river at St. Louis, Cairo, 
Memphis, Vickslmrg, and New Orleans. In addition to tlu-e two 
great railroad system* run north and south through the deltas, the 
Illinois Central on die east bank, and the Iron Mountain on the 
u,--i ban! i the river. Traffic on these r ' ; ' :i, '> 'S tremendous. There 
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arc several thousand miles m railroad subjected to overflow when 
the levees break. Mr. Bush, president of the Missouri Pacific-Iron 
Mountain system, recently stated: 

The Mississippi River overflow in 1912 incapacitated 
hi 7 miles of the St. Louis, Iron Mountain and Southern 
Railway, of which 352 miles was under water, some of it 
for a period of over five months. The value of the road 
under water was over $12,000,000, and the physical dam- 
age lis revealed by the repairs subsequently made, was 
$4x5.000. The loss in traffic has been conservatively esti- 
mated at $5,0,000. which would represent commerce to the 
value of $;,5oo,ooo, which was destroyed. In addition to 
this there was a considerable loss occasioned by a great 
deal of the farming land contiguous to the river not being 
fit for cultivation the ensuing season. 

For the vear 1913 the physical damage to the Iron 
Mountain Railway was $460,000. and the loss in traffic is 
estimated at $100,000. This would make the total loss for 
the two years: 

Physical damage £875,000 

Loss in traffic taming- 746.000 $1,621,000 

Estimated loss in retardation of commerce.. 7,460,000 

The commerce borne by the-e roads is in no sense local, A 
mere glance at the map will suffice to make that point clear. This 
commerce in fact affects and touches every section of the country. 
There are not many manufacturing enterprises in the deltas. It is 
the great producer of raw materials, and these are all shipped to 
other sections of the country; whereas all the manufactured products 
which are consumed there are shipped from the various centers of 
distribution throughout the East, but the interruption of traffic on 
these railroads goes far beyond that, it stops the transportation of 
products from points far to the east of the overflowed valley des- 
tined to points far west. To interfere seriously with the operation 
of four thousand miles of railroad for some thirty to sixty and even 
to ninety days is a matter that materially affects the welfare and 
industrial activity of all the people. It is well worth recalling in 
this connection that the inland commerce of the Mississippi Valley 
is almost equal in its value to the aggregate value of the inter- 
national commerce of the world. One illustration of the national 
character of this disaster was given by Mr. Bush in his statement 
before the committee when he cited the case of a manufacturing 
establishment in Baltimore with a plant more than a thousand miles 
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from the Mississippi River, which estimated its loss by the flood of 
191 2 at $200,000. "Think of the effect on every small mill down- 
in New England," declared Mr, Fairchild ; "Think of the effect, the 
possible effect upon them now, of a partial failure of cotton crops 
during the last few years ; think of the thousands and thousands of 
people all over our northern country who are so immediately affected 
in their daily lives by this, and then logically with all else that we 
have done and are doing, we should above all things promote the 
welfare of this Mississippi Valley." 

This phase of the question is discussed fully by General T. C. 
Catchings and Governor Blanchard in their arguments on the con- 
stitutional question involved, which appear in a subsequent chapter. 
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THE MISSISSIPPI RIVER AND THE PANAMA CANAL. 

In his statement, previously referred to, Mr. Fairchild said: 

"Think of the great enterprise upon which we are en- 
tering in building a canal ; to build a canal to connect the 
Atlantic and the Pacific. Think of what we are doing in 
the far East, in China, in extending our treaty relations, 
in taking up a position where we will have a greater in- 
fluence and a greater access than ever before. Why? 
For what? To do what with them? To sell things to 
those people. What things? Why, theinain thing we are 
to sell them is cotton — cotton goods. That is why we are 
willing to almost strain our relations with some of the 
nations of the world, that we may keep open markets. 
What we wish to sell in those markets is cotton goods. 
Now, if we do not take tare of the production of the 
raw material of the cotton goods, all that we are doing 
in that respect is almost waste time, hecause we will cease 
to be a great cotton manufacturing country." 

Such was the opinion of one of the most distinguished financiers 
and business men of our country. If the Panama Canal is ever 
to he worth the price which our country paid for it, a mere glance 
at the map will suffice to satisfy the most skeptical that the Mis- 
sissippi River and its tributaries must be a most important factor 
in bringing about this result. It lias been frequently stated that 
the Panama Canal would in effect empty the Mississippi River 
into the Pacific a< well as into the Atlantic Ocean. There is no other 
surh river in the world as the Mississippi. The valley which it 
drains and which has in the past been so dependent upon it for 
transportation facilities must look t<> it with increasing interest 
and dependence as the future demonstrates the wisdom of under- 
taking that great engineering enterprise at the Isthmus. 

There can be no question that Congress, in response to the 
unanimous demand from the entire valley, which is endorsed 
throughout the country, has been convinced of the national im- 
portance of improving the navigable rivers of the Mississippi Y'al 
ley. We are now well on our way to the completion of a project 
for a 0-foot depth in the Ohio River from Pittsburgh to Cairo. 
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This will cosl $63,00(5,000 when com pic ted. We are prosecuting 
With equal rapidity the improvement of the Missouri River from 
Kansas City with a view to securing an equal depth in that river. 
This project will eo-i $80,000,000, We arc canalizing the Mis- 
sissippi River stove the mouth of the Missouri, and we have se- 
cured and now maintain a channel of nine feet from the mouth of 
the Mississippi to the mouth of the Ohio — 2,500 miles of navigable 
rivers nine feet deep, from the Gulf of Mexico into the very heart 
of this marvelous valley. The total mileage of all the navigable 
tributaries, however, far exceeds this 2,500 miles of trunk line; 
there are in fact about 15,000 miles. The main trunk line into 
which ail of the trihutaries Bow is thai: reach of the Mississippi 
River from Cairo south, fl has been stated and demonstrated else- 
where that this reach of the river cannot he maintained to the 
required depth without levees and revetment. Is it worth while? 
In 1911, Hon. O. 1'. Austin, Chief Ol the Bureau of Statistic-, 
in the Department of Commerce and Labor, delivered an address 
before the Deeper Waterways Association at Chicago on the subject 
of the Panama Canal and the Mississippi Valley. The subject, Is 
handled by Mr. Austin so far beyond my ability to treat it, and so 
illuminates the subject in hand that I quote from it fully : 

The relation of the Panama Canal to tbe Mississippi Vallej maj 
be stated in a single sentence: The Mississippi Valley can not attain 
complete commercial success without the Panama Canal ; the Panama 
Canal cannot attain complete commercial success without I he Mis- 
sissippi Valley, re-enforced by deeper waterways from the Lakes to 
the Gulf. 

AN OPKN OooK 1'ou I'UK WoULt/H r.KKA'l'I'S'l' PRODUCING ARKA. 

What is the Panama Canal? A ditch 50 miles long, BOO feet 
wide, '10 feet deep, connecting, for purposes uf international com- 
merce, the two greatest oceans of the world. What is the Mississippi 
Valley? The world's greatest single producer of the principal ar- 
ticles forming international commerce. What are you gentlemen 
gathered here proposing for this Mississippi Valley? A system 
which shall give to its products through water transportation' from 
the place of production to die Panama Canal and thence direct to 
the trade centers of countries having half of the world's population. 
Hence the relation of the Panama Canal to the commerce of the 
Mississippi Valley will be that of the most direct and cheapest 
route of transportation from the dour of the producer to the door 
of the consumer. May we expect that the opening of the Panama 



Canal will be followed by an improvement in the trade of this 
valley with the markets of the Pacific? Undoubtedly. May we 
expect that the development of deeper waterways from the Lakes to 
the Owl f will still further improve the commerce of this valley with 
the markets of the Pacific and, indeed, the markets of the whole 
world ? Beyond any possible doubt. 

THE MISSISSIPPI V.UU-;v AS A PURVEYOR TO WORLD MARKKTS. 

You will expect of me some reason for the opinions which I 
have here expressed. Let me give them to you in brief : 

First. The Mississippi Valley is already the world's greatest 
single producer of a large proportion of the articles entering com- 
merce and required for that commerce. 

Second. It has already exceptional facilities for distributing 
its products to the market fronting upon the Atlantic, and the canal 
will give it similar facilities for the markets fronting upon the 
Pacific. 

Third. These exceptional conditions of producing power and 
opportunities of distribution are so largely the result of natural 
conditions that we may look upon them when once attained as a per- 
manent pari of the world's system of production and interchanges. 

What, then, is the Mississippi Y alley as a contributor to the 
world's commerce? First, a great Temperate Zone area, equal in 
extent to all Europe except Russia, lying between two mountain 
ranges, with a Great Lakes system at' the north and 19,000 miles 
of navigable rivers flowing to tidewater at the south. These rivers 
there mingle with those of another river, the Gulf Stream, flowing 
toward Europe at a speed even greater than that of the Mississippi. 
while at the western end of the Panama Canal we shall find another 
ocean current moving westward across the Pacific at the rate of 
25 miles a day. In addition to these natural transportation facili- 
ties, the art of man has given to this valley 150,000 miles of rail- 
way— one-fourth the railway mileage of the world — and everv vear 
a larger percentage of this mileage moves its trains in a nort'h-and- 
south direction, and the percentage of our exports passing out at the 
ports at the south increases from year to year, 

UNITED STATES IN WORLD'S PRODUCTION. 

The United State.-, as a whole is the world's largest single pro- 
ducer of many of the articles of the world's requirements. We pro- 
duce three-fourths of the world's corn, two-thirds of its cotton, nearly 
two-thirds of its petroleum, onedialf of its copper, nearly one-halt 
of its pig iron, two-fifths of its coal, and mure than any other coun- 
try of its wheat and oats and meat and tobacco and lumber and 
manufactures. 
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SHARK 0* Ol-R PK0OUCTS ORIGINATING IN TUB VAI.UvV. 

Of our own production of fihese articles the Mississippi Valley 
produces 85 per cent of the cum, 1 5 per cent of the wheat, 10 per 
cent of the Jive stuck, 10 per cent of the cotton, 70 per cent of the 
iron ore, 70 per cent uf the petroleum, 60 per cent of the wool, 30 
per cent of the copper, 50 per cent of the [umber, 5fi per cent of the 
coal, about 40 per cent of the manufactures, and has nearly 70 per 
cent of the farm areas and farm values of the country. As a result 
Of these conditions, the plentiful supply of cotton, wool, iron, cop- 
per, lumber, coal, petroleum, and food of all kinds, this valley is 
enlarging its share in the rapidly increasing production of manu- 
factures in the United States, Our country is already the world's 
greatest manufacturer. The gross value of our manufactures has 
grown from four am! one-fourth billion dollars in 1870 to live and 
one-third billions in l880, nine and one-third billions in 1890, thir- 
teen billions in 1900, fifteen billions in 1905, and practically twenty 
billions in 1910, while the share winch the Mississippi Valley has 
produced of this rapidly increasing total was, in 1870, 27 per cent; 
in 1880, 30 per cent ; in 1890, 36 per cent ; in 190B, 38 per cent ; and 
in 1910, nearly 40 per cent. The gross value of manufactures 
provided in this valley has grown from one billion dollars in 1870 
tO seven and one-half billions in 1910, 

n;KM.\.vr.xa-; Of producing tower. 

May we expect a continuation of the wonderful producing power 
of this valley? Yes, Once the bed of an ocean, it thus received 
the basis of a strong and durable soil, ami to this the glacial period 
contributed in the section lying north of the Ohio River additional 
soil and soil material brought from the far north, while washing-, 
from the Mountain sides through centuries of time contributed to the 
soil of the section- farther south. Another contributor to the pro- 
ductiveness, and especially the permanence of production in this 
valley, is the reliable rainfall, largely due to that great westward 
air current, a result of the eastward movement of the earth, which 
crosses the Atlantic near the Equator, where evaporation from the 
• i an is very great, and, deflected northward by the great mountain 
ranges, passes up the Mississippi Valley, and, cooling as it i i 
and moves northward, discharges the condensed moisture, giving to 
this area a more evenly distributed and reliable rainfall than is 
enjoyed by any other like Temperate Zone area of the world. Thus 
we may assume that the producing power of the valley as a whole is 
to continue indefinitely. 

n:KM.\vi-\a: OF yau.kv's commi-ko:, 

Will its statu- as a contributor to the world's commerce con- 
tinue? Yes. We have become the world's largest producer of cot- 
ton 



ton and corn ami wheat and meats chiefly through the natural con- 
ditions just mentioned, and we may expect that the system of 
strengthening the soils by an intelligent study of their requirements 
will continue our producing power indefinitely. While we are re- 
quiring tor our own use a steadily increasing share of our food prod- 
ucts, manufactures are becoming from year to year a larger share 
of our growing export trade, and this section is, as I have already 
shown you, steadily increasing the proportion which it supplies to 
this growing factor of commerce. 

GROWTH or ttAKl'FACnntlNG IX THE MISSISSIPPI VAUJjY. 

The gross value of manufactures produced in the Mississippi 
Valley has grown, according to the official figures of the Census 
Iim-can, from one biUft n dollars iti tS7Q to one and two thirds b& 
lions in 1880, three and one-fourth billions in ISiJO, four and three- 
fourths billions in 1900, five and two-thirds billions in 1906, and seven 
and one-half billions in 1910, and the value of its other products is 
probably about an equal sum. The gross value of all the products 
of the Mississippi Valley may then be set down at approximately 
$15,000,000,000 per annum, a value as great as that of ali the mer- 
chandise entering the international markets of the entire world. 

Thus we may reasonably expect, indeed we may feci an absolute 
assurance, that the contributions of this valley to the international 
commerce of the world are not only to continue at their present enor- 
mous total, but will increase from year to year and decade to decade. 

THE CANWI. AM OPF.N DOOR TO ORE- AT MAKKfiTs 

Now, as to the relation which the Panama Canal is to prove to 
tins great and increasing commerce of the Mississippi Valley. It will 
become an "open door," a direct route to the trade, first, of all the 
western coast of America ; second, of all the eastern coast of Asia ; 
and, third, of that rapidly developing section known as Oceana. 

SHORTNESS OK PAN - AM A CAN At, ROUTE. 

hook at the map of the world and you will see that the western 
coast of South America lies due south of the eastern coast of the 
united Slates, thus making the Panama Canal the direct route from 
the Mississippi Valley to all of the western coast of the South Amer- 
ican Continent, and. of course, by far the shortest water route to all 
the western coast of the Xorth American Continent. To Yokohama 
the trade center of Japan and one of the great commercial cities of 
Asia, the distance from Xew Orleans by way of Panama is 9,368 
miles against 14,471 miles via the Suez Canal. To Shanghai, the 
commercial center of China and one of the most important of the 
Asiatic ports, the distance from Xew Orleans via Panama is 10,264 
miles against 13,750 mites via Suez. To Hongkong, one of the 
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chief distributors of merchandise of eastern Asia, Che distance from 
New Orleans via Panama is 1 0,8^10 miles and via Sue2 12.K!)2 miles. 
To our own Philippine Islands, with which the trade is rapidly 
increasing under the new relations providing for free interchange 
between those islands and the United States, the distance from New 
Orleans via Panama is 10,933 miles against 12,946 miles via the Sue?: 
Canal. To Melbourne, one of the largest importing ports of Aus- 
tralia, in which country American goods are especially popular, the 
distance from New Orleans is !>,I27 miles by way of Panama and 
14,303 miles via Suez. To Wellington, New Zealand, to which our 
exports also show a rapid growth, the distance from New Orleans via 
Panama is y,8SS miles against 16,620 miles via Suez. 

CWN.U, Wiu. GKi'.vn.v siK,i;Ti;:\ ROVfKS To PACIFIC POSTS. 

Thus the opening of the Panama Canal will shorten the steam- 
ship routes from New Orleans to Manila 1,!*-"';! miles; to Hongkong, 
<},0fi2 miles; to Shanghai, 3,481* miles; tu Melbourne, 4,4370 mile-; to 
Yokohama, 5,203 miles; and to Wellington, T.Srtl miles. More than 
that, it will place New Orleans nearer to must of these ports than is 
London, the great commercial center of our principal rival in the 
oriental trade. The steamship distance from London via the Sue/. 
Canal to Yokohama, as given by an accepted authority, is 11,245 
miles, against the distance from New Orleans via the Panama Canal 
to Yokohama, it.'^iH miles; London to Shanghai, 10,050 miles; New 
Orleans to Shanghai, L0,234 miles; London in Melbourne, Australia, 
11,250 mites; New Orleans to Melbourne, 0,*M7 miles; London to 
\\ rllinglon, New Zealand, 12,615 miles; New Orleans to Wellington, 
7,989 miles, thus placing New < Means 3fifl miles nearer to Shanghai, 
',;■.',; miles nearer to Melbourne, 1,1)77 miles nearer io Yokohama, 
and l,f'i7<> miles nearer to Wellington, New Zealand, than is the 
thief commercial center of our chief rival in the oriental trade - 
. . -ro '• >u. Kngland 

vai.i i: or mi uakkkts ro at RfiACHttD THROUGH 'I'm'. CANAL, 

Thus we may assume that the Canal is to bring this valley much 
nearer than at the present time to practically alt the countries front- 
lug upon the Pacific, and considerably nearer than is London to 
many of them. Now let us see what their trade amounts to, and how 
much we are at present getting of it, ami I bus lie in position to arrive 
at some intelligent estimate of the prospective value of the Panama 
Canal as a sborter route to thai trade for the products of tin* Missis- 
sippi Valley. The total value of the merchandise entering the pi tits 
di the western coast of America other than the United States now 
exceeds $300,000,000 per annum, and is rapidly increasing, while 
the recent completion of a through railway line connecting Argentina 
with the Pacific coast will, when the Panama Canal shall have been 
opened, offer a direct route from the Gulf ports to die market oi 
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Argentina, whose imports alone aggregate $300)000,000 per annum. 
Crossing the Pacific we find the imports of Japan from $250,000,000 
to $300,000,000 per annum; China, from three hundred to approxi- 
mately three hundred and fifty million; Hongkong, estimated at 
approximately one hundred and fifty million; Australia and New 
Zealand, four hundred million; and the Philippine and Hawaiian 
islands, seventy-five million dollars a year, making the total imports 
of the foreign countries which are to be brought nearer to you by the 
Panama Canal about one and one- half billion dollars per annum. 
Add to this the trade of the western coast of the United States, which 
you of the Mississippi Valley will be able to reach at less cost of 
transportation by water through the Panama Canal than by land over 
the Rocky Mountains, and you get a market approximately $2,000- 
000,000 per annum, in which the Panama Canal will give you new 
advantages and new opportunities. 

WATKR TRANSPORTATION MUCH CtltfAPF.R THAN ON' LAND. 

And while I need not impress upon yott gentlemen the im- 
portance of substituting water transportation for that by land, your 
views in this direction will perhaps be strengthened when 1 tell' you 
that the charge for transporting wheat by rail from Chicago to New 
York, a distance of 1,000 miles, has averaged during the last decade 
a little over ten cents per bushel, while the average rate per bushel 
during the same period for the same wheat passing from New Yi >rk 
to Liverpool, a distance of 3,000 miles, was 3 cents a bushel. Ten 
cents per lmshel for 1,000 miles by rail; 1 cent per bushel for 1,000 
miles by ocean steamer, and that, too, the annual average during the 
10-year period, 1900-1910, 

PROXIMITY INCRKASKS OUR SHAMS IN' SUPPLYING MARKETS. 

taJSXJ* ? C r , - si ' 1 " ? e effects nf P rox »^ty and satisfactory 

transportation facilities m determining the share which we may ob- 
tain of the import trade of these countries— of any country, in tact, 
lo determine this, approximately, at least, we have but to examine 
the records of our trade with various parts of the world at the pres- 
ent time. Take, for example, the countries lung directly south of us. 
In all those lying north of the Equator and reached bv plentiful 
steamship facilities we supply from 30 to 60 per cent of "their total 
imports I he moment, however, we pass to the southern sections of 
SOU* America the share which we supply of their imports drops to 
approximately 10 per cent, and this is also true of the share which 
we obtain of the imports of practically all the Astatic territory front- 
ing upon the Pacific Ocean. Taken as a whole, we now supply ap- 
proximately 10 per cent of the imports of the area bordering upon the 
I aetnc, exclusive of that under the American flag. And if our ex- 
perience with that portion of Latin America which we already reach 
by direct and plentiful steamship facilities is to be a guide in deter- 
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mining the effect of more direct water communication with the 
countries fronting on the Pacific, we may expect to greatly increase 
the percentage which we now supply of their imports. 

MAxuFAcrrREs fOTM growing shake of Exports. 

Still another reason why wc should, and must, indeed, cultivate 
these markets is (he fact that manufactures form a large part of their 
imports, and it is in manufactures, in which we must make our great- 
est efforts for enlargement of our exports. The share of our wheat 
and corn and meats which we can spare for foreign cottn tries is 
steadily decreasing, and we are also increasing the home consumption 
of our cotton. We can therefore only expect to maintain the growth 
in our export trade by increasing our exports of manufactures, and 
we are doing this. Our exports of manufactures have grown from 
SI 80, 000,01 m in 1890 and $475,000,000 in 1000 to over $900,000,000 
in the fiscal year just ended, and the share which they formed of 
the total exports has increased from ii per cent in 1S!)U and Mi per 
cent in 1900 tu 43 per cent in 191 1, while the share winch foodstuffs 
form of the exports has fallen from I Hi per retil in ItlOO to !i) per 
cent in 1911. 

IIAWUPACTUJIES CS1EF BBQUflUSWEia OF PACIFIC MARKETS. 

If we are to increase our experts of manufactures it must be bj 
increasing the trade with the sections of the world which require that 
class of merchandise; and while if is true that manufactures form 
IS per cent of our exports as a whole, the fact lhal they mnu ]> 
per cent of the exports to Asia and 85 per cent of those to Oceania 
and South America and hut 'Mi per cent of those to Europe renders 
an enlargement of the Pacific trade of especial importance to the 
Mississippi Valley, which last year produced $7,500,900,000 worth 
of manufacture-;, or ahout 40 per cent of the entire output of the 
United States. 

MrllMI. IN'TKIUlKPENUE.NCE OF THE CANAL AND THE VALLEY. 

I therefore close with the assertion with which I began this dis- 
cussion ; the Mississippi Valley can not attain complete commercial 
success without the Panama Canal, and the Panama Canal can not 
attain complete commercial success without the Mississippi Valley, 
re-enforced hy deeper waterways from the Lakes to the Gulf. 






THE CONSTITUTIONAL QUESTIONS INVOLVED. 
In view of the fact that the improvement of the Mississippi 
River has been in progress for more than thirty years, or to be 
more specific, ever since the third of March, 1881, when the pro- 
ject was definitely adopted by Congress, it would seem entirely un- 
necessary to discuss the question of the power of Congress under 
the constitution to make the appropriations asked for. Power, 
of course, is not wanting to complete a project which was ample 
to warrant its undertaking. However, as this question is so fre- 
quently raised, it is thought worth while to consider it here. In 
his address before the Memphis Convention, Mr. Calhoun stated 
his theory as follows: 

"He did not, himself, believe in the power of the 
General Government to conduct a system of internal im- 
provement. He had, independently of other objections 
seen the evil effects of it, in too many instances, where it 
has been attempted, and the system of log-rolling which 
ensued ; hut, in relation to the great highway of western 
commerce, at least, the great inland sea of the country. 
the Mississippi, he did not, for a moment, question that 
government was as much obligated to protect, defend, and 
improve it in every particular, as it was to conduct these 
operations on the Atlantic seaboard." 

Ml then laid down this formula by which to test the constitu- 
tionality of all questions of similar import: 

"It is the genius of our government, and what is to 
me its beautiful feature, that what individual enterprise 
can effect alone is to be left to individual enterprise ; what 
a state and individuals can achieve together is left to the 
joint action of states and individuals ; but what neither of 
these separately or cojoined are able to accomplish, that 
and that only is the province of the Federal Government. 
I think this is the case in reference to the Mississippi 
River." 

Certainly the facts which have been related heretofore must 
convince the most skeptical that the problem presented by the 
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floods of the Mississippi bring this question of their control clearly 
within the limitations of Mr. Calhoun's definition. 

The letter of Thomas H. Benton to the delegates at the Chi- 
cago Convention of IH47 has been quoted from, in this lie erects 
the following standard by which to measure the constitutionality 
of any projwsed public improvement : 

"Objects of general and national importance can alone 
claim the aid of the Federal Government and in favor of 
such objects 1 believe all the departments of the govern- 
ment to be united. Confined to them and the constitution 
can reach them, and the treasury sustain them. Extended 
to local or sectional objects and neither the constitution, 
nor the Treasury could uphold them. National objects of 
improvement are few in number, definite in character, 
and manageable by the Treasury. Local and sectional ob- 
jects are innumerable, and indefinite, and ruinous to the 
Trcasu ly." 

Applying this test to the Mississippi River, he concluded that 
its problems were of such general and national importance as to 
bring them within the power delegated by the constitution to the 
Federal Government. 

General T. C. Catching and Govetmor X. C. lilancbml, of 
Louisiana, both served many years with great distinction as mem- 
bers of the House of Representatives and each, at different times, 
was Chairman of the Committee on Riven and Harbors. 

General Catehings is one of the ablest lawyers in die country 
and his opinion on the constitutionality of any proposition must 
carry great weight. No man has studied the particular questions 
here involved more thoroughly than has General Catehings and for 
ibis reason lie was requested to prepare a brief for use in this con 
ncction. 

Governor Hlanchard, after his retirement from Congress, served 
with great distinction on the bench of the Supreme Court of 
Louisiana and his ability as a lawyer ts recognized throughout 
the Mississippi Valley, The brief of General Catehings and an 
argument made by Mr, Hlanchard while a member of this House 
are reproduced with the confident belief that a careful perusal of 
either must bring conviction to any open mind: 
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QRIEB l-.Y (TEN. T. C. CATCBISGS ON THE POWER OF CONGRESS TO AP- 
PROPRIATE MUX!-".Y TOR THE CONSTRUCTION OF LEVEES FOR FLOOD 
PROTECTION. 



What is commonly called the "Rausdell-Humphreys bill" does 
not by its terms seek an appropriation to protect the Mississippi 
Valley from floods for the purpose of conferring a benefit upon the 
owners of the lands in the valley. It provides an appropriation for 
continuing the improvement of the Mississippi River from the 
Mead of Passes to the mouth of the Ohio River, including the sal- 
aries, clerical fees, traveling and miscellaneous expenses of the Mis- 
sissippi River Commission, with a view to securing a permanent 
channel depth of 9 feet, preventing the banks of the river from cav- 
ing, and protecting the valley from floods. The appropriation sought 
by it is to be expended under the direction of the Secretary of War 
in accordance with the plans, specifications, and recommendations 
of the Mississippi River Commission, as approved by the Chief of 
Engineers, for the general improvement of the river for surveys, 
including a survey frow the Head of Passes to the headwaters of 
the river, in such manner as in their opinion shall best improve 
navigation and promote the interest of commerce at all stages of 
the river, and for the building of levees between the Head of 
Passes and Cape Girardeau. Mo. 

In addition to the twelve millions sought to be appropriated for 
immediate^ use, the Secretary of War is authorized, by hired labor 
or otherwise, to continuously carry on the aforesaid plans of the 
Mississippi River Commission, to be paid for as appropriations 
may be made from time to time by law, not to exceed in the aggre- 
gate forty-eight millions in addition to the twelve millions intended 
to be immediately available. 

The bill provides that the forty-eight millions shall be used in 
prosecuting the improvement for not less than four years, the work 
for each year to cost approximately $12,0i>(i,Ci0n. It directs that of 
the money appropriated and authorized to be expended nine mil- 
lions per annum of so much as may be necessary, shall be expended 
m the protection, repair, and construction of levees. The balance 
of the appropriation is directed to be used in the construction and 
repair of bank revetment and for work in the interest of naviga- 
tion, including the construction of suitable and necessary dredge 
boats and other devices and appliances, and in the maintenance and 
operation of the same. 
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It is then stipulated thai in the discretion of the Mississippi 
River Commission, upon the approval of the Chief of Engineers, al- 
lotments may be made from the amounts appropriated or authorized 
for improvements now under way or hereafter to he undertaken 
upon water courses connected with the Mississippi River, and in 
harbors upon it now under control of the commission and under 
improvement. 

The bill contains no statement as to why appropriations are 
sought for protecting the Mississippi Valley from floods. There is 
a simple declaration that the appropriation is made, among other 
things, for the purpose of protecting the valley from floods. The 
bill gives no reason why nine millions per annum are directed to be 
expended in the protection, repair, and construction of levees; 
that is to say, the purpose to be subserved by the protection, repair, 
and construction of levees is not indicated. The statement that the 
balance of the appropriation shall he used in the construction and 
repair of bank revetment, and for work in the interest of navigation, 
including the construction of suitable and necessary dredge boats 
and other devices and appliances, and in the maintenance and 
Operation of the same, is simply descriptive of the maimer in which 
such balance of the appropriation shall be expended. The words 
"in the interest of navigation" do not imply that building levees is 
not in the interest of navigation, and arc simply descriptive of the 
character of the work specifically defined in the concluding portion 
of the sentence in which these words appear. That i 1" -ay. the ap- 
propriation referred to as "the balance of the twelve millions an- 
nually," is specifically devoted to the construct ion and repair of 
bank revetment, the construction ot suitable and necessary dredge 
boats, anil other devices and appliances, and for the maintenance 
and operation of the same, ami for work in the interest of naviga- 
tion. This means that if there should he any other work which in 
the judgment of the com mi -.-ion should br done in the interest of 
navigation other than that specifically designed, they shall do that 
work. 

Levees are not referred to in tin- closing paragraph for the 
reason that they have already been specifically provided tot. 

Although the purpose for which appropriation-, for the CGii 
st ruction and maintenance of levees are sought by the bill is not 
expressed, yet the appropriations, if made, will be just as valid 
as if the purpose in making them had been expressed. The onlv 
question which could be raised, if we assume tltat the appropria- 
tions are made, will be as to whether the construction of levees 
bears any proper relation to the powers of the Government under 
the Constitution, 

In the case of Cherokee Nation v. Southern Kansas Ry. C. 
( 13B U. S., Ul), the Supreme Court said: 



It is not necessary that an act of Congress should express 
in words the purpose for which it was passed. The court will 
determine for itself whether the means employed by Con- 
gress have any relation to the powers granted by the Consti- 
tution. 

And Congress has a very great latitude in determining by what 
means it wit! perform an act which it has authority under the Con- 
stitution to perform. 

In McCuHoch v. State of Maryland (4 Wheat, 40!)), Chief 
Justice Marshall said : 

The Government which has a right to do an act. and 
which has imposed upon it the duty of performing that act, 
must according to the dictates of reason he allowed to select 
the means ; and those who contend that it may not select any 
appropriate means, that any particular mode of effecting the 
object is excepted, take upon themselves the burden of estab- 
lishing that exception. 

And again, on page 413, he said: 

To employ the means necessary to an end is generally un- 
derstood as employing any means calculated to produce the 
end, and not as being confined to those single means without 
which the end would be entirely unattainable. 
And on page 423 he said : 

But where the law is not prohibited and is really cal- 
culated to effect any of the objects intrusted to the Govern- 
ment, to undertake here to inquire Into the degree of its neces- 
sity would be to pass the line which circumscribes the judicial 
department and to tread on legislative ground. The court dis- 
claims all pretensions to such power. 

And on page 42J he said: 

We admit, as all must admit, that the powers of the Gov- 
ernment are limited, and that its limits are not to be transcended. 
But we think the sound construction of the Constitution must 
allow to the National Legislature that discretion, with re- 
spect to the means by which the powers it confers are to be 
carried into execution, which will enable that body to per- 
form the high duties assigned to it in the manner most bene- 
ficial to the people. Let the end be legitimate, yet it be within 
the scope of the Constitution, and all means which are appro- 
priate, which are plainly adapted to that end, which are not 
prohibited, but consist with the tetter and spirit of the Con- 
stitution, arc constitutional. 

The Constitution expressly confers upon Congress the power 
to make al! laws which shall be necessary and proper for carrying 
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into execution its enumerated powers and all other powers vested 
in the Government of the United Stales or in any department or 
officer thereof. 

Discussing the clause of the Constitution conferring this power 
to make all such necessary and proper laws, the Supreme Court, 
in the legal tender ca-e of Juilliard v. Greenman (110 U. S„ 440), 
said : 

By the settled construction ami the only reasonahle inter- 
pretation of this clause the words "necessary and proper" are 
not limited to such measures as are absolutely and indispens- 
ably necessary, without which the powers granted must fail of ex- 
ecution ; but they include all appropriate means which are con- 
ducive or adapted to the end in be accomplished and which 
in the judgment ■ F Cm • fll I "-i advantageously effect it. 

It quoted with approval from the opinion of Chief Justice Mar- 
shall in the early case of United States v. Fisher (8 Crunch, 1158) 
as follow* : 

In con -truing this clause it would be incorrect and would 
produce endless difficulties if the opinion should be main- 
tained that no law was authorized which was not indispen- 
sably necessary to give effect to a specified power. Where 
various systems might he adopted for that purpose it might 
be said with respect to each that it was not necessary, because 
the end might be obtained by other means. Congress must 
possess the choice of means and must be empowered to use 
any means which arc. in, fact, conducive to the exercise of a 
jiower granted by the Constitution, 

The question, therefore, is as to whether the construction of 
levees and the prevention thereby of floods in the Mississippi Val- 
ley may justly be regarded as one means for the regulation, and as 
a necessary incident thereof, the protection of interstate commerce, 
and the facilities for the transportation of mails, whether by steam 
vessels engaged in the navigation of the Mississippi River or by 
railroads traversing the large area of territory embraced in what 
is known as the Mississippi Valley. 

What is generally known as the Mississippi Delta has art area 
of #1,01 Ml square mile- of territory, all of which is exposed to more 
or less serious damage by the flooded waters of the Mississippi 
River. The delta comprises portions of seven of the Stale-. Some- 
thing like t,o< moon people reside in this delta. Many railroads 
traverse it, and many villages and a number of considerable towns 
or cities are located within its area, and a very extensive inter- 
course through interstate commerce and the postal business of the 
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Government is carried on between the inhabitants of tins delta and 
the States of tin's Union, 

The serious attention of Congress was directed to the magni- 
tude of the interests centered in this delta and lo the great possi- 
bilities of its increase in population, with consequent growth of 
inlcr.-tate commerce tin'.] postal business, as far back as 187!), when it 
created the Mississippi River Commission. The duties of that com- 
mission in the main were as follows : 

To direct and complete such surveys of said river between 
the Head of the Passes near its mouth and its headwaters and 
to make such additional survey-, examinations, and investiga- 
tions, topographical, hydrographieal, and hydrometrical, of said 
river and its tributaries as may be deemed necessary by said 
commission to cam- out the objects of this act, * * * to 
take into consideration and mature such plans and estimates 
as will correct, permanently locate, and deepen the channel, 
and protect the banks of the Mississippi River; improve and 
give ease and safety to the navigation thereof; prevent de- 
structive floods; promote and facilitate commerce, trade, and 
postal service. 

It is not worth while to discuss with any detail the question as 
to the value of the confinement of the floods of the river as a 
means to the improvement of its channel. Congress has access 
to the many reports made from that day to this by the Mississippi 
River Commission in which this question has been from time to 
time more orless discussed. It is sufficient to say that the members 
of the commission have differed in their opinions as to the efficacy 
of levees in the work of channel improvement. Some of them 
have steadily maintained that the confinement of the flood waters 
serves a useful purpose in maintaining the channel and in deepen- 
ing it, and by that means improving it. Others have doubted 
whether the confinement of the floods would have any material 
effect upon the channel. Congress, however, has proceeded for 
many years upon the view of those who thought that the confine- 
ment of the floods operated beneficially in the great w r ork of channel 
improvement. Large sums of monev have been expended by the 
Government in the construction of levees. The inhabitants o'f the 
Delta have cooperated freely and actively, and, stated broadly, have 
expended considerably more than twice as much as the Govern- 
ment has in this direction. The result of it all is that there now 
exists very considerably protection from floods. It is the belief 
that ordinary floods can be substantially restrained by the levees 
as they exist. They need, however, to be greatly enlarged and 
strengthened to enable them to cope with such great floods as that 
which passed down during the last V! month-:. 
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The soil through which the river run* being alluvial and conse- 
quently very friable, the hanks cave badly, ami it is essential not 
only to channel improvement but tir the permanence of any system 
of levees that at the worst places the banks shall be revetted In 
prevent their caving, (lank revetment, therefore, may he regarded 
not only as a feature of channel improvement hut as a feature of 
levee construction. It is within the power of Congress, under the 
interstate-commerce clause, as defined in the quotations made from 
the several opinions of the Supreme Court of the United States, (00 
clearly it would seem to admit of controversy, if it chooses to accept 
the view that levee construction has a direct relation to channel 
improvement, and, therefore, to the improvement of the navigation 
of the rtver. to expend money for the purpose of constructing 
le\ees. The courts would never den) the power of Congress to 
make such appropriations. 

This question must not be considered, however, purely as one 
affecting the navigation of the river. As said by Mr. Justice Nelson, 
in delivering the opinion of the court in Penn v. Wheeling ik H. 

Bridge Co. < 1* Mow., Vi\ ) : "the regulation of ci lerce includes 

intercourse and navigation." 'J 'hat i>; to say, under the intcrstate- 
commerce clause, Congress is not limited to questions uf navigation, 
but may consider and deal with questions of intercourse as well. All 
of the members of the Commission, it is believed, have been of die 
opinion that the construction of levees, leaving out of consideration 
entirely the mere question of navigation, facilitates commerce and 
trade. For example, in their report for 1885 the commission said 
that they "promote and facilitate commerce and trade by establish- 
ing banks or landing places above the reach uf flood? upon which 
produce can be placed while awaiting shipment, and where steam- 
h.ats and other river craft can land in times of high water." The 
truth of ibis statement must be manifest. If the whole Mississippi 
Delta were covered by water there would indeed be no commerce 
Upon the river at all, and consequently no navigation of it. 

Again, in their report for 1912 they say that levees have a cer- 
tain degree of utility in the improvement of the channel "and are 
necessary to promote the interests of commerce by providing land- 
ing places for the interchange of traffic- in Limes of Hi,,,,] ;im | p m _ 
leetiug the lines of railway behind them." 

It is self-evident, therefore, mat, leaving out of consideration 
entirely all questions relating to the mere navigation of the Missis- 
sippi River, Congress has the power under the interstate-commerce 
clause to construct levees as a suitable means for promoting the 
interest- of commerce, 

h is submitted thai if the Mississippi River was incnpablc of 
navigation at all, Congress would -till have the power to prevent the 
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escape of its flood waters by the construction of levees. In Cal. v. 
Fac. R. R. Co. (12? U. S., 39) the Supreme Court said: 

It can not at the present day be doubted that Congress, 
under the power to regulate commerce among the several 
States, as well as to provide for postal accommodations and 
military exigencies, had authority to pass these laws. The 
power to const met, or to authorize individuals or corporations 
to construct, national highways and bridges from State to 
State is essential to the complete control and regulation of 
interstate commerce. Without authority in Congress to estab- 
lish and maintain such highways and bridges it would be with- 
out authority to regulate one of the most important adjuncts 
of commerce. This power in former times was exerted to a 
very limited extent, the Cumberland or National Road being 
the most notable instance. Its exertion was but little called 
for, as commerce was then mostly conducted by water and 
many of our statesmen entertained doubts as to the existence 
of the power to establish ways of communication by land. 
But since, in consequence of the expansion of the country, 
the multiplication of its products, ami the invention of railroads 
and locomotion by steam, land transportation has so vastly 
increased a sounder consideration of the subject ha* prevailed 
and led to the conclusion that Congress has plenary power over 
the whole subject. Of course the authority of Congress over 
the Territories of the United States, and 'its power to grant 
franchises exercisable therein, are, and ever have been, un- 
doubted. But the wider power was very freely exercised, and 
much to the general satisfaction, in the creation of the vast 
system of railroads connecting the East with the West, travers- 
ing States as well as Territories, and employing the agenc\ 
of the State as well as Federal corporations. 

In Luxton v. North River Bridge Co. (153 U. S., 533) the fore 
going excerpt was quoted with approval, and the court, among other 
things, said : 

The Congress of the United States, being empowered by 
the Constitution to regulate commerce among the several State-, 
and to pass all laws necessary and proper for carrying into 
execution any of the powers specifically conferred, may make 
use of any proper means for that end. 

It can not be doubted that under its power to regulate commerce 
Congress itself might have provided for the construction of rail- 
roads traversing the Mississippi Delta. If it had done so it would 
unquestionably have the power to give effect to its purpose in con- 
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structing such railroads ; that is to say, it would have the power by 
any suitable means to prevent any obst ruction to their operation. 
Congress may not only, under the power to regulate commerce, 
cause railroads to be Constructed, but it may adopt as agents rail- 
roads constructed by individuals or corporations. Tbis results from 
tlie power whicb Congress has to adopt any means which may reas- 
onably be deemed necessary or proper to enable it lo regulate inter- 
state commerce. The set of July » s. \*M, which is section 5808 
Of ibe Revised Statutes, provides as follows: 

Any telegraph company now organized or which may here- 
after be organized under the laws of any State shall have the 
right to construct, maintain, and operate lines of telegraph 
through and over any portion of the public domain of the 
United States, over and along any of the military or |>ost roads 
of the United States which have been or may hereafter be de- 
clared such by law, and over, under, or across the navigable 
streams or waters of die United Slates; but such lines of tele- 
graph shall he so constructed and maintained as not to obstruct 
the navigation of such streams and waters or interfere will) 
the ordinary travel on such military or post roads. 

In Telegraph Co, v. Texas (105 U. S., 480) it was expressly 
held that a telegraph company which had accepted (he restrictions 
and obligations indicated in this statute became an instrument of 
foreign and interstate commerce and a Government agent for the 
transmission of messages on public business, The exact language 
of the court is as follows: 

The Western Union Telegraph Co., having accepted the 
restrictions and obligations of (his provision hy Congress, oc- 
cupies in Texas (he position of an instrument of foreign and 
interstate commerce and of a Government agent for the trans- 
mission of messages on public business. 

It thus apjiears that it has been distinctly held that instead of 
constructing itself the necessary facilities for the transaction of 
interstate commerce, it may make any private person or corporation 
its agent. Having made the Western Union Telegraph Co, an 
instrument of foreign and interstate commerce and a Government 
agent for the transmission of messages on public business, it held, 
in the case of Western Union Telegraph Co, v. Massachusetts (125 
U. S., 630), that while the telegraph company was subject to taxa- 
tion by the Stale of Massachusetts, that State could not interfere 
with or prevent the discharge of its functions as an instrument of 
foreign and interstate commerce and as a Government agent for 
tin.- traii-iin- ■!■•!] of messages on public business. 



Referring to this case in the later one of Western Union Tele- 
graph Co. v. Pennsylvania R. R. Co. (195 U. S., 5^5), the court 
said : 

It enforced the right given by that act an J gave to the 
telegraph company the protection of the national power ami 
supremacy and differs only in the instance, not in the principal, 
declared in the Pensacola case. 

In the case of the United States v. Union Pacific R. R. Co, (160 
U. S„ I) it was held that the act of 1SGG was not only effective 
to prevent any interference by a State with the operation of tele- 
graph companies which had accepted the provisions of that act, 
but that it also affected railroad companies so as to prevent them 
by contract from excluding from their roadways any telegraph 
company incorporated under the laws of the State that had accepted 
the provisions of that act, and desired to use their roadways for 
its line in such manner as not to interfere with the ordinary travel 
thereon. In other words, a telegraph company accepting the provi- 
sions of that act, having become by virtue of it an instrument of 
foreign and interstate commerce and the agent of the Government 
■for the transmission of. messages on public business, can not be 

prevented, either b\ n Statu or by a railroad cniiipany. fr <lt 

charging its functions. The laws of the United States when made 
in pursuance "f tlie Constitution li injj supreme, the) nui-i be ef 
fective. no matter by whom questioned. 

Congress has likewise and to the same effect constituted all 
railroad companies whose roads arc operated by steam instruments 
of foreign and interstate commerce and agents' of the Government 
for the transportation of mails, thus placing them in a similar at- 
titude to that occupied by the Western Union Telegraph Co. as 
defined by the Supreme Court in the cases referred to. Section 
flSfiH of the Revised Statutes is as follows : 

Every railroad company in the United States whose road 
is operated by steam, its successors and assigns, is hereby au- 
thorized lo carry upon and over its road, boats, bridges, and 
ferries, all passengers, troops, Government supplies, mail-, 
freight, and other property on their way from any State to 
another State, and to receive compensation therefor, and to 
connect with roads of other States so as to form continuous 
lines for the transportation of the same to the place of desti- 
nation. Put this section shall not affect any stipulation between 
the Government of the United States and any railroad Company 
for transportation or fares without compensation, nor impair 
or change the conditions imposed by the terms of any act 
granting lands to any such company to aid in the construction 
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of its road, nor shall it be construed to authorize any other 
railroad without authority front the State in which such rail- 
road or connection may be proposed. And Congress may at 
any time alter, amend, or repeal this section. 

The effect of this statute is to confer a most valuable franchise 
upon all of the railroad companies in the United States operated 
by steam. It confers a franchise which the States could not inter- 
fere with if they desire to do so, as clearly held in the case of West- 
ern Union Telegraph Co. V. Massachusetts (125 U. S.), above cited. 
Congress, therefore, has appointed alt railroad companies in the 
United States whose roads arc operated by steam, including of 
course, those traversing the Mississippi Delta, instruments of foreign 
and interstate commerce and agents of the Government for the 
transportation of troops. Government supplies, and mails on their 
way from one State to another Slate, 

Section 3964 of the Revised Statutes is in pari as follows: 

What are post roads? 

The following are established post roads : 

All the waters of the United States during the time the 
mail is carried thereon. 

All railroads or parts of railroads which arc now or here- 
after may be in operation. 

The effect of this statute is likewise to constitute all railroads 
or parts of railroads then or which might thereafter he in operation 
agents of the Government for the purpose of transiting the mails 
of the Government, 

The Government conducts all postal affairs itself, 1ml in doing 
this it must employ agents. Hence the enactment of this statute, 
by which all railroads or part of railroads are constituted agents 
to assist the Government in the conduct of its postal affairs. Having 
the power, as we have shown, to appoint agents to assist it in the 
conduct of its business, it necessarily follows that it has the power 
to make these agencies effective, which includes, of course, die power 
to remove all obstructions which might affect their efficacy. So far 
as railroads are concerned, it must have the power to remove any 
obstructions which might interfere with their operation and sn with 
their ability to serve the Government in the transportation of ils 
trnop-, supplies, and mails. 

The power of the Government to remove obstructions from inter- 
state commerce is not confined to its conduct by water. It has the 
same power upon the land that it h;is upon the water. This is 
expressly declared in the Dehbs case, reported in 168 United Slates. 
564. The court quoted as follows front the opinion in Gilmau v. 
Philadelphia H Wall,, H8), to wil : 
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The power to regulate commerce comprehends the control 
for that purpose and to the extent necessary of all the navigable 
waters of the United States which are accessible from a State 
other than those in which they lie. For this purpose they are the 
public property of the Nation, and subject to all the requisite 
legislation by Congress. This necessarily includes the power 
to keep them open and free from any obstruction to their navi- 
gation, interposed by the States or otherwise; to remove such 
obstructions when they exist; and to provide by such sanctions 
as they may deem proper, against the occurrence of the evil and 
for the punishment of offenders. For these purposes Congress 
possesses all the powers which existed in the States before the 
adoption of the national Constitution, and which have always 
existed in the Parliament in England. 

It will be noted that in this Philadelphia case it was declared that 
the power to regulate commerce includes the power to keep all 
navigable waters free from any obstruction interposed by the States 
or otherwise. That is to say, no matter what the obstruction is, 
under the power to regulate commerce it can be removed. In the 
Dehbs case this court declared that the same rule precisely applies 
to artificial highways. After referring to the act of June 15, 1866, 
which is now section 5258 of the Revised Statutes, and which we 
have heretofore quoted, it said: 

It is said that the jurisdiction heretofore exercised by the 
national Government over highways has been in respect to water- 
ways—the natural highways of the country — and not over arti- 
ficial highways, such as railroads, but the occasion for the exer- 
cise by Congress of its jurisdiction over the latter is of recent 
date. Perhaps the (ir-.t act of such legislation is that heretofore 
referred to, of June 15, lftOti, but the basis upon which rests its 
jurisdiction over artificial highways is the same as that which 
supports it over the natural highways. Roth spring from the 
power to regulate commerce. 

If thus declared that the basis upon which rests the jurisdiction 
of the Government over artificial highways is die same as that 
which supports it over natural highways. This being so, it has the 
same power to remove obstructions from artificial highways engaged 
in interstate commerce or in the transmission of the mails thai it 
has over natural highways, such as waterways. Upon this point 
the court said — 

Up to a recent date commerce, both interstate and inter- 
national, was chiefly by water, and it is not strange that both 
the legislation of Congress and the cases in the courts have been 
principally concerned therewith. The fact that in recent years 
interstate commerce has come to be carried on mainly by rail- 

117 



roads and over artificial highways has in no manner narrowed 
ihe scope of the constitutional provision, or abridged the power 
of Congress over such commerce, On the contrary, the same 
fullness of control exists in the one case as in the other, and the 
same power to remove obstructions From the <>nc as from the 
other. 

It will be seen that the court again said in terms that the same 
fullness of control exists as to interstate commerce carried on In 
railroads or other artificial highways which exists as to interstate 
commerce when carried on by water. 
The court also said — 

The National Government, given by the Constitution power 
to regulate interstate commerce, has by express statute assumed 
jurisdiction over such commerce when carried upon railroad*. 
It is charged, therefore, with the duty of keeping those high- 
ways of interstate commerce free from obstruction, for it has 
always been recognized as one of the powers and duties of a 
government to remove obstructions from tin highways under 
its control. 

Wi have gi\en lu ihi- ca-c the niu-,l uni'iul ,'Uienliuii, n.r 

we realize that it touches closely questions of supreme im- 
portance to the people of this country. Summing up our con- 
clusions, we hold that the Government of the L'mted States is 
one having jurisdiction over every foot of soil within its terri- 
tory, and acting directly upon each citizen; that while it is a 
government of enumerated powers, it has within I he limits of 
those powers all the attributes of sovereignly; that to il is com- 
mitted power over interstate commerce and the transmission of 
the mail; that the powers thus conferred upon the National 
Government are not dormant, but have been assumed and put 
into practical exercise by the legislation of Congress; thai in 
the exercise of those powers it is competent for the Nation to 
remove all obstructions upon highways, natural or artificial , 
to the passage Of interstate commerce or the carrying i>f the 
mail. 
It adjudged that Congress, under the power to regulate interstate 

commerce, and the power lo establish post offices ami post road 
may remove all obstructions in the passage of interstate commerce 
or the carrying of the mails, whether over natural highways or aiti 
ficial highways. Of course, the court was not speaking of obstruc- 
tions which a railroad company might itself remove. Obstructions 
of that nature it i, required to remove as a part of its duties. If fas 
to which there can lie no question) the flooding of the Mississippi 
Valley by the surplus waters of the Mississippi River obstructs inter- 
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state commerce and the transmission of the mails by means of the 
railroads running through the valley of the river, Congress has the 
power to remove that obstruction, ami that obstruction can only be 
removed by confining the flood waters by means of levees. 'Die re is 
no limitation defining what obstructions can be removed and there 
is no limitation as to the means by which obstructions may be 
removed, if the method adopted for the removal of obstructions 
bears any just relation to the power of Congress, what it adjudges 
by law to be an obstruction and what it adjudges to be a suitable 
means of removing that obstruction, can not be questioned by the 
courts or otherwise. 

Tlie great extent of the Mississippi Valley has already been indi- 
cated. An enormous interstate commerce is now carried on between 
those who inhabit that valley and those residing in other States, 
and its capacity for developing still greater interstate commerce is 
such that at this time no fair limitation can he placed upon it. So 
as to the business of the Government with those residing in the valley 
in applying them with mail facilities and in supplying those resid- 
ing in other States with the necessary mail facilities for trans.'' cling 
their business with the inhabitant* of the valley. The interstate 
commerce and postal affairs connected with the Mississippi Valley 
are so great that it may be truthfully said that they are matters of 
concern to the people of the Xation at large. 

Tt is respect ful v submitted that, disregarding entirely all ques- 
tions as to the navigation of the Mississippi River and all question- 
arising from the statutes above referred to, conferring franchises 
upon railroad companies whose lines extend through the valley, and 
creating them post roads, by which they have been constituted agents 
of the Government, there imi-i be the power in C-ngres-,, under the 
interstate-commerce clause, to remove the great obstruction to this 
enormous interstate commerce and this enormous postal business 
arising from the flood waters of the Mississippi River. Tn Gibbon r, 
' >gden (!) Wheat., 1 ), Chief Justice Marshall said- 
Commerce undoubtedly is traffic, but it is something more ; 
it is intercourse. It describes the commercial intercourse be- 
tween nations and parts of nations in all of its branches, and is 
regulated by prescribing rules for carrying on that business. 

hi McCail r. California (136 I". S„ 104), the Supreme Court 
said — 

Commerce includes the fact of intercourse and of traffic 
and the subject matter of intercourse and traffic. The fact of 
intercourse and traffic, again, embraces all the means, instru- 
ments, and place - by and in which intercourse and traffic are 
carried on, and, further ^tit!. comprehends the act of carrying 
them on at these places and by and with these means. The 

l) 



subject matter of intercourse or traffic may he either things, 
goods, chattels, merchandise, or persons. 

In Mobile County V. Kimball | 102 U. S., 6fcl ), the court said— 

Commerce with foreign countries and among the States, 
strictly considered. Consists in intercourse and traffic, including 
in these terms navigation and the transporting and transacting 
of business and property, as well as the purchase, sale, and ex- 
change of commodities. 

Although the effect of confining the flood waters of the Mis- 
sissippi River may result in great financial benefit to the owners of 
lands and of other property in the .Mississippi Valley, yet if the es- 
cape of the flood waters docs seriously affect this enormous inter- 
state commerce and this enormous postal business, there can be no 
question as to the power of the Government to preserve it and pro- 
tect it from destruction, in toto at times, in parts of the Mississippi 
Valley, and partially with almost every flood, and if this protection 
can only be afforded by the construction of levees, the power of the 
Government to construct those levees for that purpose would seem 
to be beyond question. 

If the Government has not this power, then tins protection can 
not be afforded at all except to a very limited extent. The preserva- 
tion of the valley from the devastation created by these floods calls 
for some definite system of levee construction which shall operate 
equally and with the same effect in all parts of the valley. Recog- 
nizing this necessity, it is provided by the bill that all money which 
may be contributed' for the construction of levees shall he expended 
under the direction of the Mississippi River Commission and in 
such manner as it may require or approve. 

All that lias been said in this memorandum relates entirely to the 
question as to the naked power of the Government to make appro- 
priations for tile construction of levees. As already stated, the bill 
authorizes the construction of levees to prevent floods, but it does not 
declare the purpose which Congress has in mind in seeking the pre- 
vention of floods. Therefore, if the appropriations sought should be 
made and am question -In add be raised as to their constitutionality, 
the courts would decline to adjudge that the expenditure of money 
for the construction of levees is unconstitutional if that expenditure 
can be made under any power vested in the Government by the Con- 
stitution. The purpose of this memorandum is solely to maintain 
the bill as invoking a power that, under the Constitution, the Govern- 
ment mav law full v exercise, 

T. C, CATCHI! ■ 
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Mr. Blak chard's Argument. 

1 have stated that there was ample constitutional authority 
for Congress to do this. Let us now examine a little into that 
question. 

An enemy invades lis. Our people fly to arms. Points of 
defense are strengthened. The eye of strategy selects other points 
to be fortified and defended. Congress votes the money, and 
immediately long lines of breastworks guard our frontier where 
attack is apprehended. 

Hut here is an enemy who conies in the form of raging waters, 
sweeping down in resistless might from the North upon the sunny 
valleys of the West and South, bringing devastation, destruction, 
death. 1 Ie raids through the country, rioting in ruin ; and millions, 
panic-stricken, flee at his approach, leaving their all to be swallowed 
up in the wild vortex of destruction. The wasting presence lasts 
but a couple of months, but in that time there has been a destruction 
of property, present and prospective, equal in value to many millions 
of dollars. 

It is the duty of Congress to say to these people who have so 
often experienced the disasters of inundation that, even as we would 
erect breastworks on our frontier to repel the threatened invasion of 
a warlike foe, so will we build levees along the great river to beat 
back iN surging waters, threatening destruction well-nigh equal to 
what a human enemy could inflict. 

Rut, it may be argued, the delegation of power to Congress to 
"repel invasions." "to protect the States against invasion," has 
reference to a human foe. I grant that is the usual and ordinary 
meaning or significance given to the term, and it is likely that the 
Cramers of the Constitution had in contemplation a human foe when 
they inserted that clause. The connection, too, in which it is used 
gives additional weight to that argument. 

But still, the power conferred by the words "repel invasions/ 1 
by the clause "The United States * * * shall protect each of 
them (the States) against invasion," is a general one, and mighl 
well and reasonably include defending the country against dange' 
or harm of any kind. * 
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Suppose same monster, like the fabled dragon of ancient 
times, were to rise up out of the deep and invade die land, spreading 
devastation, destruction, pestilence and death around him. Does 
any one doubt the constitutional power and duty of Congress to 
"repel" his invasion, to bring the strong arm of the government 
to hear against him, to make war upon and kill and destroy him? 1 
think not. And yet, sir, there are gentlemen mi tbia floor who 
deny to Congress the power to "repel" the invasion of waters, to 
throttle this monster of inundation whose periodical visitation of 
the fairest portion of our country is but the recurring occasion for 
a perfect carnival of waste, ruin, rapine. 

It is the duty of Congress to protect the States, or any one of 
them, against invasion. By "invasion" i ? meant against harm or 
danger to the government, the people, the country, threatened by 
an enemy. An enemy is only to be dreaded because of the suffering, 
destruction, death he may inflict. Judged by that standard, wa^ 
not the recent great overflow in the alluvial basin of the Mississippi 
"an enemy"? None will deny its potency as an engine of suffering, 
destruction and death. Why, then, cannot Congress under this 
clause of the Constitution protect the Valley States against a recur- 
rence of this "invasion" of waters? 

Again, it is made the constitutional duty of Congress to protect 
each of the States, under certain conditions, against "domestic 
violence." Why not against the violence of domestic waters? 1 
say "domestic waters" for the reason that it is a fact that all the 
water which seeks an outlet to the sea through the Mississippi is 
the drainage of the territory of the United States, and in that sense 
is domestic, as pertaining to home; not foreign, 

Regulating the I'ropkrtv of thk Unh'kd States. 

The Constitution (Article 1\ , Section J) provides; 

That Congress shall have power to dispose of and 
make all needful rule* and regulations respecting the ter- 
ritory or other property belonging to the United Stales. 

In the Gratiot case (14 Peters, 537T the Supreme Court r,t 
the United States, construing the above clause, said: 

"The term 'territory,' as here used, is merelj descrip- 
tive of one kind Df property, and i> equivalent to the word 
'lands.' And Congress ha^ the same power over it as ovei 



any other property belonging to the United States; and 
this power is vested in Congress without limitation." 

In the case of McCullocb v~. Maryland (.4 Wheaton, 422) 
the Chief JU3tlCC, as the organ of the court, speaking of this clause 
of the Constitution and the powers of Congress growing out of it, 
applies it to Territorial Governments, and says all admit their 
constitutionality. 

Story says ( volume 2, page 22B ) : 

N'o one has ever doubted the authority of Congress to 
erect Territorial Governments within the territory of the 
United States, under the general language of the clause 
"to make all needful rules and regulations." 

Me continues ; 

The power is not confined to the territory of the 
United States, hut extends to "other property belongiing 
to the United States" ; so that it may be applied to the due 
regulation of al! other personal and real property right- 
fully belonging to the United States. And so it has been 
constantly understood and acted on. 

Now. then, if the Mississippi b the property of the General 
Government, it is as much subject to "regulation" as the landed 
properly or territory of the United States. And this power to 
regulate includes, curbing, controlling, restraining the river within 
its own proper metes and bounds by means of levees, dikes or other 
works, as Congress may, in its discretion, see proper to adopt ; 
for, in the language of the Gratiot case, "this power is vested in 
Congress without limitation." 

Bul it may be denied that the Mississippi river is the property 
of the United States in the sense that Congress may, under the 
power to regulate, direct the construction of works to restrain its 
waters within their proper channel. The Mississippi river is a 
great national highway. 

It belongs as much to the United States as would a great trunk 
line of railroad that had been constructed, stocked and was being 
operated by the government. In the act of Congress enabling 
the people of Louisiana to form a constitution there is a provision 
that the Slate convention shall "pass an ordinance providing that 
the river Mississippi and the navigable rivers and waters leading 
into the same or into the Gulf of Mexico shall be common high- 



ways and forever free, as well to the inhabitants of the said State 
as to other citizens of the United States." Ami in tlie act for the 
admission of Louisiana the above rirovidoti us Lu the navigation of 
the Mississippi is made one of the fundamental conditions of the 
admission. Similar conditions were likewise imposed upon the 
admission of the States of Mississippi, Missouri and Arkansas. 

In the case of The United States vs. The New Bedford Bridge 
(Woodbury & Minots Report, 421. ), Mr, Justice Woodbury used 
the following language: 

For purposes of foreign commerce and of that from 
State to State, the navigable rivers of the whole country 
seem to me to be within the jurisdiction of the general gov- 
ernment, with all the powers over them for such purposes 
(whenever they choose to exercise them) which existed 
previously in the States or now exist witli Parliament in 
England. 

In the ease of Corfield vs. Coryell (4 Washington Circuit Court 
Reports, 379) Mr. Justice Washington said: 

The grant to Congress to regulate commerce on the 
navigable waters belonging to the several States renders 
those waters the public property of the United States for 
all purposes of navigation and commercial intercourse, 
subject only to Congressional regulation. 

And in the case of Gilman vs. Philadelphia (3 Wallace, 7^4 >. 
it was said : 

The power to regulate commerce comprehends the 
control for that purpose, and to the extent necessary, of 
all the navigable waters of the United States which arc 
accessible from a State other than those in which they lie. 
For this purpose they are the public property of the nation. 
anil subject to all the requisite legislation of Congress. 
This necessarily includes the power to keep them open ami 
free from any obstruction to their navigation, interposed 
by the States or otherwise ; to remove such obstructions 
when they exist, and to provide by such sanctions as the} 
may deem proper against the recurrence of the evil, and 
for the punishment of offenders. For these purposes 
Congress possesses all the powers which existed in the 
States before the adoption of the national Constitution, 
and which have always existed in the Parliament in Eng- 
land. It is for Congress to determine when its full power 
shall he brought into activity, and a- to the regulations and 
sanctions which shall be provided, 
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It cannot, therefore, be doubted that the river, for all praclica. 
purposes, is the property of the General Government and subject 
to its "regulation," whether a* respects prescribing rules for gov- 
erning the commerce ami traffic which make use o£ it as a highway, 
or as respects controlling it in the sense of denying the dominion 
and jurisdiction of the States or oilier powers; or as respects pre- 
venting tlie river from rising up out of its customary channel and 
spreading over the country. It is true, the banks of the river and 
soil under the river belong respectively to the owners of the soil 
adjacent to the river, but no one will deny to the General Govern- 
ment the right to make use of the banks and soil in the erection of 
the works requisite to the proper "regulation" of the river for all 
useful purposes. Should, however, this right be questioned, there 
can he no doubt of the power of the Government in the exercise of 
the prerogative of eminent domain, to expropriate whatever may 
he needed for the proper "regulation" of the river. 

The law on this subject i* universally recognized, as laid down 
by Bynkersliock, that "'.bis eminent domain may be lawfully -exer- 
cised whenever public necessity or public utility requires it." 

It urn he ..ibjccitd hy some that the Federal Government pro- 
vide the ways and means for the construction of a levee system for 
ilk.- ppiU'ction uf the alluvial valle> "i the river, and as an adjunct 
to the improvement of its navigation, inasmuch as these levees will 
have to be constructed on the banks over which the jurisdiction of 
the Slates respectively extend, contention may arise between the 
State government and the Xalional Government on this point ; that 
the State government might deny the right of the National Govern- 
ment to control tlte levees, to protect them after constructing them, 
and that the question thus raised may become a fruitful source of 
trouble between tlte sovereignly vested in the State and that repos- 
ing in the Federal Government. 

I am not one uf those who apprehend that any trouble on tins 
-core would ever arise, but as a precautionary measure Congress 
might, if it sees fit. after having determined upon a levee system, 
enact that there should be no expenditure of money for such pur- 
poses within the territorial limits of a State until the State shall 
have ceded to the National Government the right to control and 
pr> teet the public works to be constructed. 

The State which I have the honor to represent in part in the 



Congress of the United States has already led off in that direction. 
In the constitutional convention of Louisiana which convened in 
1879, and which framed the organic law under which that State 
is now governed, I, as a member of the convention, and as chair- 
man of its committee on Federal relations, acting on the suggestion 
of Hon. K. W. Robertson, then a representative in Congress from 
the Sixth district of Louisiana, and chairman of the Committee on 
Levees and Improvements of the Mississippi of the House, reported 
to the convention the following ordinance, which was adopted, and 
now stands as part of article 215 of the constitution of 1870 of 
Louisiana, to wit; 



Tlie Federal Government is authorized to make 
such geological, topographical, hydrographical, an 1 hydro- 
metrical surveys and investigations within the State as 
may be necessary to carry into effect the act of Congress 
to provide for the appointment of a Mississippi River Com- 
mission for tile improvement of Said river from the head of 
the Passes near its month to the headwaters, and to con- 
struct and protect snch public works and improvements as 
may be ordered by Congress under the provisions of said 
act! 

Under this article full authority is given the National Govern- 
ment to construct such public works along the Mississippi as Con- 
gress may see fit to order, and the control of the same after (heir 
construction is cede.! to the National Government. 

The Slate of Louisiana, in incorporating this grant of authority 
in her organic law, recognized what is now generally conceded, 
namely, that there is no power competent to handle the question 
presented by this great river except that of the Federal Govern- 
ment. No State can do it. 

First. Because the work is too vast, too costly for any State 
through which the river runs to undertake tt. 

Second. Because any State attempting it would be circum- 
scribed by its own territorial limits. 

Third. Because the river being the property of the United 
States, Congress alooe has power, under the grant to "make all 
needful rule- mv\ regulation* respecting the territory or other prop- 
yl h belonging to ihe Lniied States," to : av what works shall In- 
done or plans adopted for its regulation. 



Post-Offjchs and Post-Roads. 

Under the authority "to establish post-offices ami post-roads" 
the Government of the United States has established thousands of 
the former in the alluvial valleys of the Mississippi and its tribu- 
taries, and provided a perfect network of the latter. Daily over 
thousands of miles of roadway and railway and water way in the 
great valley is the United States mail carried, supplying innumer- 
able post-offices and affording facilities indispensable for the dis- 
semination of intelligence, tor the diffusion of the market reports, 
the crop and commercial reports, and the news generally so abso- 
lutely needed for the welfare, the happiness, and the prosperity of 
the people and the country. 

Millions of money, besides great labor and much valuable 
time, have been expended in building up and perfecting this system, 
which in the normal state of the country moves with the precision, 
ease and regularity of well-ordered machinery. But periodically the 
great river Swells up "in of its hanks and becomes a great inland 
sea, producing an abnormal condition of affairs, and disarranging, 
Mopping, destroying for the time being the postal service, the trans- 
portation and delivery of the mails. 

On our statute-books, as the enactments of Congress, stand 
stringent penal laws denouncing penalties against any and all who 
shall willfully impede, interfere with, or stop the mails ; and the 
courts of the United States hold sittings all over the valley to 
enforce these laws. But here is a great convulsion of nature, as it 
were, that stops not one mail but a thousand, that breaks up not 
one post-office but hundreds, and against which the courts and the 
criminal laws for the protection and security of the mails avail 
nothing. But to prevent a recurrence of this, is the strong arm of 
the Government powerles- ? No. Scientific, wise, experienced men, 
who have made a study of the river and its phenomena, of the laws 
of its currents, and of the conditions that affect it, say no! They 
have pointed out how these destructive floods can be avoided, and 
thus how the mails of the United States, their carriage and deliver)*, 
can he protected. 

Now, then, does any one doubt that from the authority, "to 
establish post-offices and post-roads" flows not only the power but 
the duty to protect them? N'o reasonable man can doubt it. No 
lawyer will hesitate for an instant to declare that the power to 
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protect is incidental to the power to establish. The constitutionality 
of tlic laws denouncing penalties against the stoppage of, <>r inter- 
ference with, the mails has never been doubted. Yet they were 
enacted for the protection of the mails, and depend for their validity 
upon the power to protect being incidental to the power to establish. 
Says the Supreme Court of the United States, in 4 Wheaton, 417: 

This power is executed by tlie single act of making 
the establishment. But from ibis lias been inferred the 
power and duty of carrying the mail along the post road 
from one post-office to another. And from this implied 
power has again been inferred the right to punish those 
who steal letters from the post-office or rob the mail. It 
may be said with some plausibility, that the right to carry 
the mail and to punish those who rob it is not indispensably 
necessary to the establishment of a post-office and post 
road. This right is indeed essential to the beneficial exer- 
cise 0/ the power, but not indispensably necessary to its 
existence. 

Vet no one doubts or denies the right or power Of the govern- 
ment t<» punish the robber of the mails. Now, then, is it not just 
as legitimate, just as constitutional, to protect against the ravage 1 - 
of water as against the knavery of the robber? 

'I'o Regulate Commerce. 

The power of Congress to regulate commerce includes 
the regulation of intercourse and navigation ( iX Howard, 
421). 

Says Story, \ oitnne 2, page 4: 

Commerce undoubtedly i- traffic; but it is something 

more. It is intercourse. It describes the commercial inter- 
course between nations and parts of nations in all its 
branches, and is regulated by prescribing rules for cat 1 \ 
ing on that intercourse. 

This power to regulate commerce is a very general one, and a 
wide latitude of construction has been given it, 

If a levee system tend", in any appreciable degree, to afford 
ease antl safely to commerce, to intercourse which ts essential to the 
1 ..irving on of commerce, then an appropriation of money by Con- 

. to construct such a y;tem finds abundant justification in this 
grant of power. 

128 



The Mississippi River Commission, in their report of February 
17, 1880, say regarding' levees: 

There is no doubt that the levees exert a direct action 
in deepening the channel and enlarging the bed of the 
river during those periods of "rise" and "flood" when, 
by preventing the dispersion of the flood- waters over the 
adjacent lowlands, either over the river banks or through 
bayous ami other openings, they actually cause the river 
to rise to a higher level within the river-bed than it 
would attain if not thus restrained. 

They give safety and ease to navigation, and promote 
and facilitate commerce and trade by establishing banks or 
landing places above the reach of the floods, upon which 
produce can be placed while awaiting shipment and where 
-u\'i:r:ln >ats and <u]rt trail can land in lime of h-yli water. 
In a larger sense as embracing not only beneficial 
results upon the channel, but a protection against 
destructive floods, a levee system is essential, and such a 
system also promotes and facilitates commerce, trade, and 
the postal service. 

To the same effect are the subsequent reports of the Commis- 
sion and the statements of the individual members thereof before 
(he committees of Congress. 

Prior to the act creating this commission a board of engineers 
was appointed on the improvement of the low- water navigation of 
the river below Cairo, 111. In their report to the Chief of Engi- 
neer-, dated January 25, 1879, on the "effect of a permanent levee 
system on the Mississippi below the mouth of the Ohio river," they 
say: 

To deal with the question whether there is any connec- 
tion between levees and facilities for shipping, commerce 
and navigation at high states, we refer to the actual condi- 
tion of things. We find that throughout alt the extension 
of the Mississippi along which the levee system is prac- 
tically efficient, and where the marginal lands are generally 
cleared and cultivated, the levees have been an important 
aid to commerce. Below the mouth of the Arkansas, as 
far down as the forts below New Orleans, the levees have 
been long enough in existence to give evidence of their 
effect, direct and indirect. Immediately behind them are 
the cultivated lam Is, the plantations whence come sugar, 
cotton and other valuable staples. To each one of these 
plantations not only is the levee the protecting agent 
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which renders their cultivation practicable, hut it is during 
floods the landing-place of the steamboats, barges, or 
flat boars which bring their supplies and carry their produc- 
tions away. * * * 

In tlie lower river, through the regions where the 
margins arc under cultivation, the levees are generally 
laid close to these margins and afford, as has already 
been stated, useful facilities for commerce in making 
practicable the coming alongside of steamers and the 
receiving of the products of the plantations and discharg- 
ing freights for the use of the same or for the back 
country. In ordinary rises the natural banks are not 
overflowed, but when that happens in "flood" years they 
(the levees) serve a purpose in still defining the channel. 

From testimony like this it cannot be doubted that levees aid not 
only in improving the navigation of the river, but are themselves 
factors in the giving of ease and safety to commercial intercourse. 

If the Federal Government can legitimately spend millions in 
affording facilities to commerce by improving the low-water naviga- 
tion of rivers, by parity of reasoning it may just as legitimately 
spend millions in improving the high-water navigation of rivers like 
the Mississippi, liable to overflow their banks. And the weight of 
evidence ten times over is that fur the Mississippi and its tribu- 
taries a levee system is the most efficient method m' improving their 
high-water navigation. 

By the navigation nf rjvers is meant not alone the passage of 
-teamers and other craft up and down, but in a larger sense it 
includes likewise facilities for landing along the rivers for the 
loading and unloading of cargoes, the taking on and putting off of 
passengers, etc. In other words, it embraces the affording of all 
needful facilities for intercourse, trade, traffic, and commerce, 
besides the width, depth, and extent of water requisite for the safe 
passage of boats. 

Again, navigation is only one of the elements of commerce. It 
is rm element of commerce because it affords the means of trans- 
porting merchandise and the products of the country, the inter- 
change of which is commerce itself. The river is but an instrument 
of commerce, 

The power to regulate commerce is a [tower to regulate 
the instruments of commerce. (Gray vs. Clinton Bridge, 
if> American Law Register, l$2.) 
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It extends to the persons who conduct it as well as 
to the instruments used, (Cooley vs. Board of Wardens, 
12 Howard, 316.) 

The commerce of the river and the commerce across 
the river are both commerce among the States, and may 
be regulated by Congress, and should be regulated by 
that body when any regulation is necessary. (16 American 
Law Register, 154.) 

It is now conceded that Congress, under the commercial clause, 
may regulate railroads. May it not also regulate the Mississippi, 
a national highway and an instrument which commerce makes use 
of, so as to prevent it disturbing the commerce and intercourse going 
on by rail and by land in its valley? 

The term "to regulate commerce" gives the power to restrain 
the destructive force of the thing used by commerce in its transac- 
tions. It is an incongruity to say that Congress, in the exercise of 
that [lower, may deepen or enlarge a river but cannot curb its force 
or exercise restraint over it. 

The power "to regulate commerce" necessarily includes pro- 
tectiini to commerce. This idea has been acted on from the com- 
mencement of Hie government. The construction and maintenance 
all along our coasts of light-houses, beacon-lights, fog-signals, 
sca-walfs, and break-waters attest this. All are for the protection 
and convenience of commerce. 

The laws of the United States require steam- vessels to pay 
for the license or privilege to navigate, and the officers manning 
such vessels are required to pay for the license or privilege of 
pursuing their respective calling or vocation, such as master, pilot, 
mate, etc. 

These vessels engage in the coasting trade as well as in carry- 
ing trade, ami Congress U as much under obligation to afford the 
needful facilities for the transaction of this coasting trade as it is 
for the transportation of through freights. One of the facilities 
needed along the Mississippi for the coasting trade is convenient 
landing-places al all times. 

In seasons of flood, these landing-places are supplied by the 
levees, and. in this season, levees are but continuing piers or quays. 
A quay is defined to be a space of ground appropriated to the 
public use. such use as the convenience of commerce require?. Now, 
while the levee* perform this service, while they furnish these 
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needed conveniences to commerce, should iv be objected thai, at 
the same time, they protect the country behind them from over- 
flow ? Suppose they do protect private property while performing 
a public service, should they not be commended all the more for 
that? Should not that circumstance really be an additional induce- 
ment or argument for their construction ? 

Should not broad and liberal statesmanship, in considering a 
question of thla sort, rather approve of a system which, while sub- 
serving the public interests, at the same time affords needed protec- 
tion to the life and property of the individual? Sal its pof>uli 
supreme Ux, Protection to private property in some way results 
from nearly every work of public im]jnrt. If a street in a town or 
city be graded, paved or macadamized, the property belonging to 
individuals on that street experience an enhancement of value as 
the result of such improvement. 

Every railroad constructed through a country increases the 
value of the lands adjacent thereto. Every grand, imposing public 
building erected in this city (Washington), and every park laid out, 
beautified, adorned, adds something to the worth of neighboring 
private estates. 

This question of regulating the Mississippi certainty comes 
within the general police power of the government, under which 
power "persons and property are subjected to all kinds of restraint 
and burdens in order to secure the general comfort, health and 
prosperity of the state." (27 Yt.. t-p); quoted approvingly in 5 
( )tio, 47t.) In the latter case the Supreme Court, speaking of the 
deposit in Congress ••(' the p"wer to regulate Commerce, say: 

What that power is it is difficult to define with sharp 
precision. It is generally said to extend to making regula- 
tions promotive of domestic order, morals, health, and 
safety. As was said in Thorp vs. The Rutland ami 
Burlington Railroad Company, 27 \'l.. (49, it extends to 
the protection of the lives, limbs, health, comfort and quiet 
of all persons, and the protection of all property within 
the State. According to the maxim, Sic uisre Inn nt 
alicnnm non hwdas, which, being of universal application, 
it must of course be within the range of legislative action 
to define the mode and manner in which every one maj ., 
use his own as not t" injure others. 

If the government fails to exercise its police powers to control 
its property, and this property, like a great river, rises and hum- 
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dates the country, ami great damage to individuals results, the 
government is, or ought to he responsible. 

Take the case of an Indian tribe placed by the government upuu 
a reservation, and over which it exercises jurisdiction and surveil- 
lance, [-'torn sonic cause an outbreak occurs. The Indians throw off 
the restraint they are under, hand themselves together, commence 
hostilities, and raid the surrounding country. For the damage and 
loss occasioned individuals by >ueh an outbreak the government has 
repeatedly acknowledged its liability, and Congress has over and 
over again appropriated money to make good such losses. 

Now, why should it not be equally responsible for losses occa- 
sioned by the Mississippi when it, in time of flood, raids the adjacent 
country ? The government not only assumes paramount jurisdic- 
tion over the river, but asserts a proprietary interest in and to it. 

Why, then, should it not be under obligations to restrain and 
control it, equal to the restraint and control it admits it should 
exercise over an Indian tribe placed by it under a reservation? 

[f a railroad train kills the stock of a man a suit lies to enforce 
payment of the value of the stock from the company. Hut the great 
Mississippi rises, and, by the neglect of the government to protect 
its banks by dikes, overflows, causing the destruction of millions in 
value of property. No suit against the Government can be filed, 
for this great and free Republic does not permit what the veriest 
despotisms of foreign lands allow, namely, the general right to its 
citizens to sue the Government in any court of competent jurisdic- 
tion for injuries sustained by the act of commission or omission of 
the Government. 

The first clause of section S, article I, of the Constitution pre- 
scribed that "Congress shall have power to lay and collect taxes, 
duties, imposts, and excises, to pay the debts and provide for the 
common defense and general welfare of the United States." 

I agree with the interpretation that the above clause was not 
intended to invest Congress with the independent and general power 
"to provide for the general welfare;" and that the latter part of the 
clause, to wit, "to pay the debts and provide for the common defense 
and general welfare." i* hut a modification or qualification of the 
preceding part, namely, "Congress shall have power to lay and 
collect taxes," etc. 

Nothing more was- granted by that part ("to pay the debts and 
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provide (o rthe common defense and general welfare") tlian a 
power to appropriate the public money raised under the other part, 
( "To lay taxes," j etc. 

Said Thomas Jefferson: 

To lay taxes to provide for the general welfare of the 
United States is to lay taxes for the purpose of providing 
3i[j si soxttj pi 9nr<CE( aqi jo.[ njieipM psiousif nip joj 
power and the general welfare the purpose for which the 
power is to be exercised. Congress are not to lay taxes 
ad libitum for any purpose they please ; hut only to pay 
debts, or provide for the welfare of the Union. 

Under this interpretation, while a generat power to legislate 
fur the "general welfare" is excluded. Congress is still authorized 
to provide money for the common defence and general welfare, and 
this is (juite broad enough for the practical purpose we have in 
view. Indeed, the power to lay taxes is in express terms given lo 
provide for the common defense ami general welfare. And, as 
laid down by Story: 

It is not pretended that when the tax is laid the specific 
objects for which it is laid are ti» he specified, or that it is 
lo be sdlely applied to those objects. 

It suffices that all taxes must generally he laid for one or all of 
three purposes namely. !■> pay the debts, to provide for the com- 
mon defense, or the general welfare. And when the money has 
accumulated in the Treasury, from taxes laid for any or all of these 
purposes. a< said by President Monroe in his message of May 4, 
1822: 

The power of appropriation of the moneys (by Con 
gress) i- coextensive j that is. it may be appropriated in 
any purpose of die common defense and general welfare. 

In Othet words, if operating under the latter clause, the taxes 
laid must be applied to some particular measure conducive to the 
general welfare. < )r, as laid down by Story, volume 2. page Ku; 

The only limitations upon the power (to appropriate 
mone) in aid <d internal improvements) are those pre- 
scribed by the terms of the Constitution, that the objects 

shall be for the common defense, of the general welfare 
of the Union, 

The true test is whether the object be of a local 
character and local use, or whether ii be of general benefit 



to tlie States. If it be purely local Congress can not 
constitutionally appropriate money for the object. But 
if the benefit be general it matters not whether in point 
of locality it be in one State or several, whether it be of 
large or of small extent ; its nature and character determine 
the right, and Congress may appropriate money in aid 
of it, for it is then in a just sense for the general welfare, 

It is not only right, but the botmden and solemn duty of Con- 
gress to advance the safety, happiness and prosperity of the people f 
and to provide for the general welfare by any and every act of 
legislation within constitutional limits, which it may deem to be 
conducive to those ends. Xo one will have the temerity to question 
the proposition that the protection of the extensive alluvial valley 
of the Mississippi from destructive floods will be, in the national 
sense of that term, conducive to the general welfare. Not one 
State, but a dozen ; not a few thousand people, but millions, are 
directlv interested and affected for weal or woe according as this 
protection is extended or withheld. One overflow, as hereinbefore 
stated, has caused the destruction of many million dollars worth of 
property, without taking into consideration the human and animal 
suffering and death inflicted by it. Does any sane man doubt that 
providing against the recurrence of such a public calamity is pro- 
moting the general welfare? 

But it is unnecessary to dwell upon this. The point is conceded. 
No man of reflection will gainsay that if it were to the general wel- 
fare that we should acquire this territory, as we did, from France, 
it is equally conducive to the general welfare to preserve it as a 
habitable, cultivable country; to protect it against relegation to its 
primeval condition of jungles and swamps. The words of Chief- 
Justice Bigelpw, of Massachusetts, in the case of Talbott vs. Hud- 
son, 24 Law Reports, aa8, are here singularly appropriate : 

In a broad and comprehensive view : every- 

thing which tends ti> enlarge the resources, increase the 
industrial energies, and promote the productive power of 
am considerable number of the inhabitants of a section 
of" the State (Union), or which Iea<h to the growth of 
towns and the creation 01 new sources for the employment 
of private capital and labor, indirectly contributes to the 
general welfare and to the prosperity of the whole 
community, 
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Congress lias exercised, no! without question, it is true, but 
Jong enough for acquiescence to take place, the power to l;iy taxes 
to protect and encourage domestic manufactures. 

This has been ami is being done, on the ground that it is con- 
ducive to the general welfare to protect and encourage domestic 
manufactures. But it is not one whit more conducive to the general 
welfare, if as much so, than protecting the finest portion oi our 
country for cultivable purposes is. 

All must admit that the powers of the Government are 
limited and that its limits are not to be transcended. IUh, as was 
observed by the Supreme Court of the I'nitcd States in 4 Wheatun, 
421, the sound construction of the Constitution must allow the 
National Legislature that discretion, with respect to the mean-, by 
which the powers it confers are to be carried into execution, which 
will enable that body to perforin the high duties assigned to it in 
the manner most beneficial to the people. 

Let the end be legitimate, let it be within the scope 
of the Constitution, and all means which are appropriate, 
which are plainly adapted to that end, which are not pro- 
hibited, but consist with the letter and spirit of the Consti- 
tution, are constitutional. — lb. 

in MeCulloch vs. .Maryland 14 Whealou, 415) Chief-Jusliee 
Marshall aptly referred to the Constitution as "in I ended to endure 
for ages to come, and consequently to be adapted lo the various 
crises of human affairs." 

And in Hunter vs. Martin ( 1 Wheaton, .^04 1 it was said: 

The instrument (Constitution) was not intended to 
provide merely for the exigencies of a few years, hut was 
to endure through a long lapse of ages, the events of which 
were locked up in the inscrutable purposes of Providence. 
It could not be foreseen what new changes and modifica- 
tions nf pnwer might be indispensable to effectuate the 
general objects of the charter. * I fence its powers 

arc expressed in general terms, leaving the Legislature, 
from lime to time, to adopt its own means to effectuate 
legitimate objects, and to mold and model the exercise of 
its powers as its own wisdom and the public interests 
sin mid require, 

Then the great l 7 ather of Waters, unhindered by an adequate 
levee System, rise- out of its hanks and sweeps with resistless might 
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over the valley, a more than crisis, a sad realization of the worst, 
Is upon the people of that unhappy section, and this grievous 
affliction of one of the members of the body-politic in more or less 
decree disastrously affects the whole. Against the recurrence of 
the like calamity, national in its effect, we ask the aid of the 
National Government. We hold that the powers delegated in gen- 
eral terms in the Constitution are broad and comprehensive enough 
to justify it, that the granting of national aid for such purpose is 
directly in the tine of the effectuation of the legitimate objects of 
the charter. 

Says Story (Volume I, page 655 ) : 

Constitutions of governments are not to be framed 
upon a calculation of existing exigencies, but upon a com- 
bination of these with the probable exigencies of ages, 
according to the natural and tried course of human affairs. 
There ought to be a capacity to provide for future 
contingencies as they may happen. 

That this capacity exists in the Federal Constitution no one will 
deny. The trials it has undergone, the tests it has been put to an J 
triumphantly emerged from, in the hundred years of its existence, 
abundantly attest it. Let Congress give another evidence of this 
capacity by providing against the contingency of another great 
overflow ; let this provision be ample and unrestricted ; let it meet 
the case. 
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FLOOD CONTROL OF THE MISSISSIPPI RIVER. 

.Id dress by Col. C. McD. Townsend, United States Army, at Mem- 
phis, Ttnn,, September 26, igti. 

Mr. President and gentlemen, when such a disaster occurs as has 
swept over the Mississippi Valley within the last few months, it 
arouses the intellectual activity of our people, and many suggestions 
are made of the means of preventing its recurrence. 

As president of the Mississippi River Commission, I have re- 
ceived numerous communications, some addressed to the President 
of the United States, the Secretary of War, or the Chief of Engi- 
neers, attempting to explain the causes of this great flood, or giving 
the writer's views of the mistakes which have bees made by the 
Mississippi River Commission in handling it. 

The Mississippi River Commission has explained with great de- 
tail in its reports its reasons for relying on levees for protecting the 
country from overflow, hut they appear to he unknown, not only tO 
the country at large hut to many who reside in the Mississippi Valley 
and are most vitally interested in the problem. 

I therefore consider it proper to appear before you, accept the 
invitation of the illustrious speaker who preceded me, and slate 
briefly reasons for rejecting the various methods of flood control 
other than levees, which have been suggested, As a full discussion 
of any one of the propositions would prolong my remarks to such an 
extent as to lav your patience, i can only touch upon the subject, 
and I have confined myself to stating no] what I considered the most 
logical argument for the engineer, but the reason most evident to 
the general public for rejecting n proposition. 

AH WhdNMKVr ill- I.KVt-KS, 

Many persons in the United States — some even in the Missis- 
sippi Valley — argue that as the heights of Hoods have increased as the 
land has been reclaimed, this is sufficient evidence that there are no 
limits to the heights which the river will reach, and that levee-, 
should therefore be abandoned, mounds constructed to preserve cattle 
and other farm animals during the floods, and the cultivation of the 
country confined tO such periods as there is no overflow. Such 
critics point to the N'ile as an example, and argue that as ibis method 
of handling the Nile ha- been successful, it should be applied on the 
Mississippi. 

t 3 8 



1 shall discuss the question of levee heights later, but desire at 
the present time to particularly invite attention to the dangers which 
result from comparing one river with another without familiarity 
with the conditions that e.\ist on both. 

It is unquestionably true that the flood waters of the Nile have 
for ages been permitted to spread over its valley with beneficial re- 
suits, but it by no means follows therefrom that other rivers should 
be similar!) treated. 

The Nile rises near the Equator, and flows from a tropical to- 
ward a temperate zone. This characteristic differentiates it from 
most of the other large rivers of the world. Its floods arise from 
tropical storms during the early winter months, which reach its 
mouth early in the spring. It therefore deposits its silt on the land 
and subsides before the agriculturist is prepared to plant his crops. 
In fact, as there is little rain in the Nile Valley, it is impossible foi 
the crop to grow until the river overflows. 

The conditions on the Mississippi are the reverse. Its source, 
are in the ice-bound North, and it tlows toward the Tropics instead 
Of away from them. The snows at some of its sources are beginning 
to melt when the floods of the Nile have reached the sea. Boun- 
teous rains occur in the lower valley, and the crops are therefou 
well advanced before the flood arrives. The floods of the Nile pre 
pare the land for the farmer, while those of the Mississippi destrov 
the crops he has planted. 

An occasional flood from the Cumberland and Tennessee Rivers 
may flow down the river and subside in time to allow planting after 
it has passed, but the usual flood from the Ohio River, and any 
flood from the Missouri or upper Mississippi Rivers arrives so late 
that it is impracticable to raise cotton or sugar cane after it subsides. 

A^ Judge Taylor has observed, if the river was allowed to dis- 
perse its waters freely over the whole alluvial plain, the overflow 
would be shallow, and low mounds would suffice for refuge during 
floods where the inhabitants cottld wait in safety for the waters to 
subside. 

Men have lived and could live again under such conditions, but 
not comfortably, according to modern ideas. Such abandonment of 
all attempts at control of the river would leave it free to work its 
own will on its banks. It would wander hither and thither around 
sand bars which it haft built from material taken from its caving 
hanks and which it would be unable to remove. It would behave 
as it did in the ages when it was building the alluvial valley. The 
same law of sedimentary deposit which obtained then would be 
present and controlling. A narrow margin of land adjacent to the 
overflow would be built up, beyond which would stretch interminable 
swamps filled with water. No intelligent man can entertain seriously 
-itch a proposal as this. 



REFORESTATION, 

judging from my correspondence, it Would appear that there 
exists in the puhiic mind an impression (hat the prime cause of 
floods in this country has hcen the destruction of the forests, and 
that the surest way to prevent them is by reforestation. The sub- 
ject of the influence of forests on stream flow is not unknown to the 
river engineer. It has been extensively discussed both by European 
and American engineers since Gustav Wex, imperial and ministerial 
counselor and engineer of the improvement of the Danube River at 
Vienna, in IHt'S, submitted a series of papers on the decrease of 
water in springs, creeks, and rivers, which were translated into 
English by the late Gen. Wcitzel. of the Corps of Engineers. 

There is a great diversity of opinion on the subject, some main- 
taining that the cutting off of forests will ultimately convert Europe 
into a Numidian desert, while others claim that a moderate cutting 
of the forests even increases the rainfall. Whatever may be the 
theoretical principles involved, their practical application to the lower 
Mississippi River is fraught with great difficulty. 

When a country acquires a population of marly luo.uoii.noo 
people, the forest primeval which existed when it was first settled 
lias to disappear. It is all very well to bemoan the fact that if the 
black walnut which once covered the State of Ohio had imt been 
destroyed and was sold as lumber at the present market rates it 
would equal the assessed valuation of the property of the Stale, hut 
there have now been created the cities of Cleveland and Cincinnati, 
whose people cannot live on black walnuts alone, but require grain 
and meat. The black walnut of Ohio has gone never to return, and 
it is the same in other -action-, The fertile lauds will not he taken 
away from the fanner. They are too valuable for raising potatoes 
and hogs, Only the poorer soils can be used for forest culture, 
and only a limited reforestation then is possible. It is therefore 
ridiculous to expect any better results in reference to Hoods from 
reforestation than existed before the forests were destroyed. While 
our official gauge records do not in general extend back much more 
than 10 years, yet on several of the western rivers we have records 
of the heights of floods extending over a century. Thus at St. 
I/juis there is a flood recorded in 1844, having a height of 41 feet 
on the gauge. The next highest tlood. in KS."t, was over l() feet. 
At Cincinnati in is:?*. 1 there was one of 64 feet. It is needless i 
explain to this audience that a tlood of such heights in either the 
Ohio or upper Mississippi would mean ruin to the plantations below 
Cairo if there were no levees t<> protect them. 

It is. however, argued hv some that with reforestation if the 
floods occasionally were high they would not lie as frequent. Again 
let us search the records o? the past. It is hopeless by reforestation 
to expect to reproduce the forest growth that existed at the close 
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of the Civil War. Vet from is:>; to 1861 was a most remarkable 
series of great floods, occurring as frequently as any that have been 
recorded since that time. 

RESERVOIRS. 

Next to reforestation, reservoirs as a means of controlling floods 
appears to have the most advocates. The reservoir theory is par- 
ticularly attractive, as we have before us in the Great Lakes a prac- 
tical illustration of flood restraint by means of natural reservoirs. 
Reservoir control of the Mississippi River was discussed by Hum- 
phreys and Abbot in 1888, and on the upper Mississippi the Corps of 
Engineers has constructed the largest system of reservoirs for regu- 
lating rivers that has been built in any country, having nearly, twice 
the capacity of those proposed by the Pittsburgh flood commission 
for controlling floods at Pittsburgh. These reservoirs have been 
most successful, not only for increasing the low-water discharge of 
the Mississippi River above St. Paul, the purpose for which they were 
constructed) but also for reducing floods in that portion of the river. 

There is therefore nothing novel to the river engineer in the pro- 
position to control river- by reservoirs. We have not only studied 
its advantages, but we know its limitations. Conditions are ex- 
tremely favorable for reservoir construction at the headwaters of the 
Mississippi, but while they materially increase the low-water dis- 
charge at St Rati] and markedly reduce flood heights, yet loo miles 
farther down the river it is impossible to detect their influence during 
either high or low water, 

A reservoir must be close to the locality to be benefited or its 
value rapidly diminishes, and this is a serious trouble with any 
project for regulating the lower Mississippi by reservoirs. 

The material which is eroded from our hills is carried down by 
our rivers and deposited during floods on the lowlands of the lower 
reaches, making them the richest agricultural portions of our coun- 
try, They become highly cultivated, buildings and fences are con- 
structed, towns spring up and are connected by highways and rail- 
roads. Railroad wrecking is a rather popular amusement at present, 
so I omit their relocation from the discus-ion ; but the engineer had 
better beware of that horny-handed son of toil, the American farmer. 
He is not going to consent to be driven from the rich alluvial valley 
to the less fertile hills, and is going to protest most Vigorously against 
structures which will cover his fields with water from 150 to'20o feet 
deep. As he has votes, it is going to be necessary to listen to him, and 
the dams must be moved back to the mountain streams where land 
is of little value. Tin- renders necessary the construction of the 
reservoirs to control the ' >hio River on die upper branches of the 
Allegheny. Mommgahela. Slid other tributaries, over 1,000 miles 
from its mouth. Those on the upper Mississippi will also be about 
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1 ,000 miles from Cairo, and those on the Missouri over 2, Odd, These 
are luu great li-ianeC! fol lh p-m;' rigulali'Hi <>i rm\ stream. 
Moreover, such a project leaves too large a proportion of the water- 
shed unprotected to ha effective, In fact, the flood of 1912 was 
caused by rains in thai portion of the valley which would he widioiii 
reservoirs. It was not the melting snow at the sources, hut rains 
in midst ream areas that created the damage. Neither at Cincinnati, 
St. Lours, Chattanooga, or Nashville were flood heights excessive, 

I have recently been appointed a member of a board to few ti 
gate the use of reservoirs to protect the city of Pittsburgh from 
overflow, The Pittsburgh flood commission has a carefully prepared 
project which proposes to store in 17 reservoirs S9,0o0,i>')0.O(MJ cubic 
fee! of water at an estimated cost of about $31,000,000, which ! con- 
sider very reasonable Fifty-nine thousand million is a pretty large 
looking figure, but 1 made a little computation to see what it mean) 
when translated into a unit applicable to the Mississippi Kivcr, and 
found that during less than seven hours 69,000,000,000 cubic feet of 
water tlowed bv the latitude of llv<\ River at the crest of the recent 
Hood, and, based on the estimate of the tlood commission, it would 
therefore require over $78,000,000 to build reservoirs that would hold 
the water that passed down the river in one day. The cosi of 
storing one day's llow is ample for all the levee construction required 
mi the river, while its reliance is placed on reservoirs, provision must 
also be made for the other 48 days the river was above a bank-full 
stage, 

I ' V-olTS. 

Another favorite method suggested for reducing flood heights 
is by means of cut-offs. The Mississippi River Commission in num- 
erous reports ha* called attention to the injury which would n-iili 
from CUt-offs, the increased caving which is caused thereby, and the 
damage to navigation during low water. These may he thought bj 
some theoretical considerations. 1 desire to invite attention to the 
fact that cut-offs have been repeatedly tried in Europe as a means , , 
reducing Hoods, but always with disastrous results. The most noted 
example is the river Tlici-s in Hungary. 

This river originally had a very gentle slope, about equal to Mia! 
of the Illinois River below La Salle. It was leveed with the same 
results which always obtain when rivers are confined — the heights of 
its flood increased. It was then proposed to shorten the river by 
cutting off the bends and thus giving it a deeper slope. The project 
was carried out. hut the rirst great tlood that occurred after the work- 
was completed rushed through the improved section much faster 
than the lower part of the river could carry it off, Flood heights 
were lowered, to he sure, at the upper end, but corresponding! \ 
increased at the lower, and in la*!) the town of Szegedtn was oV 
strayed by the flood. 



At the Canal de Miribe! on the Rhone a similar method was 
tried, with similar results. At the upper end of the reach both the 
high water and the low water planes were lowered, with great dam- 
age to the low- water navigation, while at the lower end they were 
raised, producing increased flood heights and also injur}' to the 
low-water channel A cut-off affords relief at one locality, but at 
the expense of another. 

ui"i li-:ts. 

Outlets have been suggested as another means of relief, and the 
Mississippi River Commission has frequently discussed the inad- 
visahility of outlets ami waste weirs as a means of lowering flood 
heights. I differ with some oj my conferees on this subject, but 
rather in the line oi argument than in results. Where the river has 
depths exceeding UK) feet, as in the vicinity of New Orleans, I am 
of the opinion we could afford to permit a moderate diminution of 
river depths if thereby we could obtain a material reduction of levee 
heights. J also believe that the effect of outlets in reducing flood 
heights is not as great as is popularly supposed. The last flood, 
however, clearly demonstrated that wherever there was a large cre- 
vasse, which is but aiKther name for an outlet, the river ceased 
to rise. Such outlets were not entirely satisfactory to the planter 
whose land was behind them. And another lesson to he derived from 
this i'lund is that if you are going to reduce Hood heights by this 
means, yuii must also control your outlet, i. e„ it will require a levee 
system of the same height as that of the main river, and the amount 
that is saved in the height of the levee line will not compensate for 
the extra length it is necessary to construct and maintain. 

Another serious objection to an outlet is the difficulty in regu- 
lating the velocity with which the water will flow through it at varv- 
ing heights of the main stream. If it is so constructed that it will 
discharge at a greater velocity than the river itself, there is danger of 
its enlargement to such an extent as to divert the greater part of the 
flow down it, and transfer the main stream itself into an outlet ; and 
if. on the other hand, it discharges at a lower velocity, it will tend 
to fill with sediment. 

rtiK r.RT.er ov LEVEES 02* river bkii. 

There is considerable confusion in the public mind in reference 
to the effect of levees on the river bed, some believing that they 
cause the bed to scour cut, while others are equally as positive they 
cause the river bed to rise. 

The motion of sediment in a silubcaring stream is not clearly 
understood, even by many engineers who write on river hydraulics. 

In such a stream there are certain sections called pools, which 
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are usually found in the beads, These arc separated by shallower 
sections which are called bars. 

When the river is low the velocity with which the water flows 
through the pools is less than that with which it flows over the bars, 
and there is a tendency for the channel over the bars to .scour out and 
the material eroded to he deposited in the pool below. As a river 
rises the velocity in the pools tiicrea-cs more rapidly than on the bars, 
and a period soon occurs when there is a greater scour in the pools 
than on the bars, so that the bars begin to rise and the pools to deepen. 
When the river falls the velocities in the pools decrease more rapidly 
than on the bars, and there is a reversal of the process— the bars 
deepening and the pools tilting up. This action is modified by a 
movement of sand waves down the river and by a centrifugal force 
which results from the piling lip of water in the bends, but it occurs 
in all alluvial streams which How with sufficient velocity to scour 
their beds, whether they are leveed or not. Levees may, to a certain 
extent, intensify this action, but they will not materially change it. 

With such constant mutations the only way to determine whether 
tlie river bed is rising or being scoured out is by comparing corre- 
sponding low waters with each other, or corresponding high waters. 

Several hundred years ago a French traveler visited Italy, and 
on his return reported that levee- had raised tlie bed of the Poe 
River. Mis statement was carefully investigated and found to he 
untrue, but, like Wex's assertion that the cutting of forests has in- 
jured river beds, it Has traveled over the whole world where rivers 
liave been improved, and vexed the engineer in charge of their im- 
provement. 

The French engineer- have made careful investigations of the 
leveed rivers of France and found no evidence of such action. The 
Germans have studied the Rhine and the Austriaus the rivers of 
Austro Hungary and failed lo detect it. The Mississippi River Com- 
mission has made similar observations of the Mississippi River and 
found more evidences of a scour than of a lill. In no case has ii 
been observed that the effect of levees to raise the river bed was more 
than a few tenths of a foot in a hundred years, and may be termed a 
geological effect resulting from the lengthening of the river as it de- 
posits it- -ilt at its mouth. The a—ertiou is now admit ted lo be false 
on the main rivers of all civilized countries which are capable of be- 
ing studied, but it is -till claimed that it is true in Chita and Japan, 
J recently visited Japan and had an opportunity to further investigate 
tile subject. < hi the larger rivers, like the l Kaka, there were no evi- 
dences of any such action, hut in mountain streams which flow down 
steep hillsides and suddenly change their slope when thev pass 
through plains, as is the case with a number of streams which' empn 
into Lake Hiwa, the upper portions of the streams have been scoured 
out, forming deep gullies, and the material thus eroded deposited al 
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ttic foot of the hills. The same conditions exist on the mountain 
streams which empty into the Mississippi that are not leveed, but 
the eroded material has an opportunity to spread over a greater area 
at the foot of the hills and is therefore not as perceptible. 

My own view of the effect of levees on stream flow is that the} 
tend to remove irregularities and make the slope more uniform. If 
a cutt-off should occur, disturbing the river's regimen, they would 
tend to cause the river to return more quickly to its normal slope, 
raising those bars which had been unduly lowered and scouring out 
those which were abnormally high. They should also, to a certain 
extent, enlarge the river section, but at a rate so low that it would 
be a question of practical importance to those who will inhabit the 
valley in the twenty-fifth century, rather than those who are tilling it 
today. 

LEVEE HEIOIITS. 

While there is no evidence that the bed of the Mississippi River 
has risen from levee const motion , it is apparent that flood heights 
have greatly increased in the last 20 years. 

When the Mississippi River Commission was formed there ex- 
isted two schools of engineers — one that believed if the river were 
leveed it would scour out so that a large increase in flood heights 
would not occur; the other that there would be little enlargement of 
the river section, and that flood heights should be computed with- 
out regard thereto. 

There was considerable discussion of those propositions, both 
by the commission and the general public, and the general public was 
very strongly Opposed to the theory that high levees were necessary. 

I take the liberty of recalling that aliont 80 years ago I sub- 
mitted a paper to prove that if the St. Francis Basin were leveed a 
flood like that of 1682 would attain a height at Helena of at least 54 
feet. I was forthwith charged with being an enemy of the levee 
system. A state of the public mind existed similar to that which 
arose in Louisiana at the commencement of the recent flood, when I 
intimated that there was danger to the levees of that State. I do not 
recall that any demands were made for my removal, but it was sug- 
gested to the commission that investigations by subordinate officers 
be discouraged. 

Under these conditions it wa- necessary for the commission to 
establish a grade line for levee construction, and they announced a 
provisional grade, which was neither as low as many persons con- 
sidered ample, nor as high as others thought necessary. This grade 
was generally accepted as a hue to build to, the ultimate grade to 
which levees were to be constructed to be afterwards determined by 
observation. 

This was a most happy solution of the problem, as was forcibly 
demonstrated during the last Howl, during which less than 1 per 
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cent of the length of the levee line was destroyed. The engineer 
must always hear in mind that he must make the best use that 
is possible of the funds With which he is entrusted. IF the ultimate 
grarlc line which this flood shows is necessary had been adopted, it 
is true that many miles e\f levee would have been held with com- 
paratively little effort, as was the case in the upper Yazoo district, 
hut to attain such a result the funds which would have been expended 
in constructing them would have lieen taken from the remainder 
of the levee line, which would have been necessarily weakened there- 
by, and crevasses would therefore have been much more frequent. 
In fact, if it could be predicted that the next great Hood would 
be similar to the last, even a somewhat lower provisional grade 
line would he desirable in certain portions of the river, as 58U miles 
of levees have not been constructed to this grade, and some 53,000,- 
000 cubic yards must be placed in them to create the cross section 
which has been adopted by the commission. But no two floods are 
similar. The grade line established by this flood will be subject to 
material changes, arising from variations in the discharge of the 
White, Arkansas, and Red Rivers, or even fmm lucal rains. 

There is appended a table which gives the heights attained by 
the river at various localities during the last flood, the previous 
highest waters, the provisional levee grade, and the estimated high 
water during the flood of 1912 if no crevasses had occurred. It 
will surprise many to learn that at none of the stations in the table 
the flood of 1012 reached a height equal to that of the provisional 
grade line, nor did a crevasse occur in any levee that was built to 
the grade and given the cross section established by the commission, 
except possibly at Ilymeia. 

if the recommendatons of the commission, made some 15 years 
ago, had been carried out, this disaster, to a large extent, would have 
been averted I db lint mean to imply by this statement that the 
provisional grade adopted by the commission is the ultimate grade 
to which levees should be constructed ; in fact, they must ultimately 
be built at least from ? to :t feet higher; but that if the provi- 
sional grade and cross-section had existed throughout the valley, 
wherever the flood attained a height greater than the provisional 
grade, there would have been a good fighting chance to hold the 
levees by topping, while with defective foundations and weak sec- 
tion, the battle wa> lost before the river could attain that height. 

As a result of this flood the commission does not recommend 
any immediate change in it-, provisional grade; on the contrary, it is 
at" the opinion that the first work to be done is to strengthen the 
foundations wherever any weakness has been observed, then to bring 
(lie section to Standard dimensions. When the levee line is uniformly 
perfected to the provisional grade, its further enlargement will be 
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advisable. Excessive strength in one locality with the necessary 
undue weakness at others should be avoided. 

CAVING BANKS. 

While about 8,800,000 cubic yards of the levee line were de- 
stroyed by crevasses during the last flood, over 4,300,000 cubic yards 
had' to he abandoned during the past year on account of caving 
banks. The loss from crevasses is considered a national calamity, 
while that from caving banks is scarcely noticed. But I desire to 
particularly invite attention to the drain upon the community this cav- 
ing of levees into the river has become. It requires an expenditure 
of "nearly $1,000,000 annually to replace them. The Mississippi River 
Commission appreciates the relief that Congress has afforded them by 
its proviso that $4,000,000 of the $0,000,000 appropriated by the last 
rivers and harbors bill must be expended on levees. It precludes the 
use of any funds fur the protection of city parks or even city fronts. 
Rut there is a danger from too close a limitation of the powers of the 
commission. It frequently is cheaper to construct a bank revetment 
than to rebuild a levee which is caving into the river. I apprehend 
that under the present act several hundred thousand dollars will be 
wasted. Because of its limitations levees must be constructed where 
bank revetments are more desirable. 



KH'NDATIONS. 

The advice which the commission has received on the use of con- 
crete, si eel piles, triplcdap sheet piling, and other patent inventions 
for levee construction, would fill a large volume. I will not detain 
you with a discussion of these devices further than to state that we 
are convinced from the results of the late flood that greater care 
must be exercised in securing the levee foundations, but whether 
this result will be attained by an enlarged muck ditch, a wall of con- 
crete or sheet piling, or other means, is dependent so much on local 
conditions that no general plan can at present be formulated. 



CONi i I 

The flood of I '.Wit affords no argument for the abandonment of 
levee construction. It has simply attained the height which Gen. 
Comstock and Maj, Starling predicted the flood of 18S2 would have 
attained if the river had then been confined. It has cleared the at- 
mosphere of certain false theories, and we can now resume opera- 
tions with a definite knowledge of the problem before us. We are 
passing through the same experience European nations have had. 
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Levees have been tested for ages and have proved uniformly suc- 
cessful when built of adequate dimensions. During the progress of 
construction there were disasters on foreign rivers as well as in the 
United Slates, \ r o other method of relief from floods has been 
successfully applied to large streams. 

Originality is a very desirable quality in an engineer, but there is 
danger of confusing originality and ignorance. When a proposition 
with which he is unfamiliar is presented to him it is his duly to follow 
the instructions placed at some railway crossings, to stop, look, and 
listen. He should investigate what has been done in the past, and 
seek to discover if there is no precedent for his action. 

It was said several thousand years ago that there is nothing new 
under the sun. The saying is true to-day. To adopt a project, even 
though popular, that has been tried, found wanting, and rejected by 
our forefathers, is not progress, but retrogression. 
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Table of gauge readings of flood heights and provisional grades, Mississippi River. Cairo to Fort Jackson. 



High water 1912 i 



Previous highest 
water and year. 



Name of gauge station. 



Mo. 



Cairo. Ill 

Columbus, Ky. 

New Madrid, Mo. , 

Cottonwood Point, 

Fulton. Tenn 

Memphis. Tenn... 

M Mlifxm l.nndlng. Miss. , , , . . . 

4^ Helena, Ark 

^' Nutirt.iwer Tending. Mlai. ... 

Mouth of Whit* Klver. Ark. 

Arkansas I'll)-, Ark 

tjreenville, Miss. , . 

Lake Provldenre. Iji. ...... 

\ ■;. 1, -Lin g Mtaa 

BE. Joaeph, La 

Natchez, Mis* 

lied Hlver landing. La..,.. 
l!:.y..u Srkra, La,., ......... . 

Baton Rouge, lA- .......... 

riaquemtne. La. 

Donaldannviile, La. 

College Point. La 

Carrolllon. La ........ 

Port Jackson. La 



Miles 
below 
Cairo. 




31 

122 

175 

230 



i 

35::, 7 
393.2 
43$. I 
47R.3 
642.3 
69H.3 
64S.3 
700.3 
765.3 
799. K 
S33.3 
K64.1 



:• > f. . 4 
:■"■!. :. 
96T.0 
.039.0 



Date, 



Gauge 
roadlng. 



Aiir. S, J ... 

Apr. a.......... 

. .do 

Apr. 11-13 

Apr, 1 

Apr, 4 

..do 

Apr. II.. ... 

Apr. 18 

Apr, la 

Apr, II 

..do 

. -do. 

..do 

Apr. 13 

Apr 13. 17 

May 11. 12 

May 11 

May 11. 13 

May 11 

May 19 

May 11 

. .do 

May 1, 4, 7. 11. 



/■"ret. 

6 3,1*5 

49.00 
44.11 
r: mi 
43.31 
11.14 
( t .:■" 
54,30 

;.'. .35 

:.:..:!;, 
50.76 
4S.ll 
Sl.CS 

4S.60 
61 .40 

r.rs :■.. 
4 7.29 






21.05 

S.2S 



02.17 
45. SS 
40.27 

:;:. , ■!.: 
411.35 
4 0.30 
4 2.20 

i 1 , TS 

i'. .no 

St. 14 

i ..1" 
46. 45 
52.4* 
4S.A7 
50.35 
SO . 20 
43.70 
40.66 
36.25 
32.75 
21,95 
19.42 
S.27 



1S83 
1813 
1*97 
1903 
1903 
1907 
1907 
1S97 
1903 
li'iia 
1903 
1903 
1903 
1S9J 
1903 
1903 
1397 
1S97 
1*97 
1S9T 
1 ■ :• 7 
1897 
1903 
.1907 



High Estf- 

water. mated 
1912. com^ hlfjli 

pared water for 

with pre- contined 

vloufl 11. .mi. 

highest. 1!U2» 



4-1.71 
+3.42 
+ 3.S14 

r :' "- 
+ 3. IB 
+ 4.90 
+ 2.70 
+ 3.5 5 
+ 2.S5 
4-1. CI 
+ 2.46 

. ] . . , 
+ 1.63 
— 0.S3 
+ 0.53 
+ 1.06 
+ 3.00 
+ 3.50 
+ 3. IS 
+ 3.13 
+ 2.35 
+ 2,2* 

-i-i.sa 

+ 0.01 



/■,■.-). 

66.0 
49.7 
44. B 
43.0 
4 4.0 
41.5 
IT." 

as. 6 
El . I. 
53.9 
67. 6 
S2.li 
60 



M 
f.J 

', I 

;■• 

!.7 

10 

3.1 
31 



Provi- 
sional 
levee 
Binds. 



Fctt. 



r.i 
. . 

1 1 



4 4.00 
4 1 . 10 

(1.80 
56.10 
St .14 

S7.70 
56,90 
63. 10 

:.'. . :^ 
:, ., . BO 
r.2 >i.. 

r. 

:.:.:... 

47,70 
45.20 
40.70 
36.95 
31. SO 
23.00 
11. DO 



High 
water. 
1IU2. Be- 
low pro- 
vision.*! 
levee, 
grado, 

Fret. . 
1.25 
2.30 
1.49 
2.26 
1.39 

.44 
1.00 
t.14 
1.35 
1.35 
1.55 
2.36 
2.37 
4.15 
4.20 
4.60 
1.30 

.54 
1.40 
1.32 
I. IE 
1.E7 
1.B5 
2.72 



l The high water of 1912 Is the highest known Tor all stations on the Mississippi River from Cairo down, except at Vlcksburtf, Miss. 

>The estimated high water for the IS 12 flood confined Is deduced from the data now available, and may be modifies by fun her experience. 



THE I'ROHI.EM i >!•* THE MISSISSIPPI RIVER. 
Editorial Scientific American, February ijth, 1913. 

The great flood of tlie .Mississippi River of last year— the largest 
in recorded history — when the levees were overtopped or carried 
away bodily, and vast areas of the valley were inundated, has created 
a doubt in the minds of the public as to whether the method of con- 
trol by revetment and construction of levees was not a failure. This 
doubt has been freely expressed in tiie many letters which have been 
published during the past year in the columns of the Scientific 
American. We have made no comment upon these letters, many of 
which suggested alternative and supposedly better plans for the con- 
trol of the river, and our silence has been flue to the fact that we were 
making a study of the problem from every possible source uf informa- 
tion, with a view to determining for ourselves whether the present 
plans for the control of the river, or some other, were the best to 
apply in grappling with and controlling this stupendous problem. 

We have come to the conclusion that the present plan of the 
Army Engineers of protecting the banks of the river by revetment 
and raising the banks by artificial levees to a sufficient height to pre- 
vent overflow is not only the best way lo control the river, but the 
only way. 

If it be asked whether the disastrous inundation of last year do. 
not spell failure, we answer emphatically, "So." The inundation 
occurred, not because the plan was faulty, but because it was incom- 
plete. It was also due to the fact thai the existing levees were built 
only to a Sufficient elevation to control the highest flood on record, 
which the flood of la>t year greatly exceeded — the maximum flow 
reaching the enormous total of 8,800,000 feel per second, or 13 limes 
the amount of water that passe* over Niagara Falls, 

The trouble with the Mississippi work is not that the plans are 
wrong, hut that they have been carried out piecemeal, and in a some- 
what happy-go-lucky maimer. The N'ation should apply to this 
great work the iesson which it has learned at Panama, A new grade 
line for the summit of the levee* should tie established, said line Being 
we!) above the height reached by Hie flood of last vcar; a liberal 
climate should be made of the total cost of building these levee-, 
and of protecting the adjacent banks of the river throughout the 
whole length of the levees with revetments; an estimate should |jg 
made of the largest annual appropriation of money that could he 
efficiently expended by tin- largest tone that could be concentrated 



upon the work; and finally the execution of the work should be 
placed entirely in the hands of the Army Engineers with a Col, 
Goethals in supreme and unhampered control. 

Such an estimate of the total cost of a completely leveed and 
revetted Mississippi River has been made by the Army engineers un- 
der the Mississippi River Commission, The total expenditure would 
be about $70,000,000 for the levee work and about $90,000,000 for 
the revetment. 

Is complete control of the Mississippi River and the absolute pre- 
vention of disastrous floods worth the expenditure of $160,000,000? 
The Scientific American is decidedly of the opinion that the money 
would be well spent. In the first place, the completion of this work 
would afford protection to 29,000 square miles of land. The in- 
creased value of the land, due to protection, is shown by a statement 
of Col. Towusend, president of the Mississippi River Commission, 
who has recently testified before the Committee on Rivers and Har- 
bors in the House of Representatives that 20 years ago, when he was 
first stationed in the St. Francis Basin, land in that vicinity could be 
bought for a dollar or two an acre, whereas to-day it is worth any- 
where from $20 to $50 ami even $100 an acre. Furthermore, there 
is the humanitarian consideration that this work would prevent the 
great loss of life and destruction of property which occurs when the 
river breaks loose. And, finally, there is the consideration that the 
completion of this task will constitute a great national work of engi- 
neering comparable, in its magnitude and beneficent results, with 
the execution of the Panama Canal. 

We will now proceed to discuss the criticisms of the present plan 
and the suggestions of alternative schemes of control which have 
been made in the many letters referred to above. It has been state. 1 
that the whole principle of levee building is wrong; and this for the 
reason that the matter brought down in suspension is deposited along 
the bed of the river, which is continually being raised, that this ne- 
cessitates a raising of the levees, which must go on indefinitely. As 
a matter of fact, what takes place is this; When the Hoods come 
down, the deep pools are scoured out and the material is deposited 
on the shoals farther down the river, causing a temporary raising of 
the bottom at these jioints. As the river falls, the action is reversed, 
the bars are scoured out, and the sand is deposited in the next pool. 
Careful surveys for several decades show that not only has there 
been no raising of the river bed, but the cross section of the river 
has slightly increased, 

Asto the proposal to control the Mississippi by building vast 
reservoirs near the headwaters of the river and its tributaries, it may 
be said at once that the magnitude and COSt of such reservoirs and the 
enormous areas of land that would have to be condemned, render 
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such a scheme impracticable. lis advocates have failed to realise 
i lie stupendous magnitude of a problem which involves the control of 

flood waters that sweep down the Mississippi River at the rale ni* 
•>,:inn/Hi(j,oiK.i cubic feet per second. Testifying on the point, Col, 
Townsewl said before the House Committee: "if you were to destroy 
the whole Slate of Minnesota — that is, stop every bit of water Rowing 
over it— it would not have made a difference of three-tenths of a foot 
in the height of the last Rood at Cairo," Again, if, as has been sug- 
gested, the St. Francis Basin were converted into a storage reservoir 
and the floods were thereby reduced 'A or I feet in height, it would 
be necessary to sacrifice no less than 7,000 square miles of country, 
or the area of a good-sized State, 

Another favorite scheme contemplates the diversion of the Mis- 
sissippi or of a large portion of its flood waters, by means of sub 
channels, or "canals," excavated on one side or the other of the river. 
This suggestion also fails to appreciate the magnitude of the problem. 
If Sttch channels were to be cut, they would have to be leveed in ex- 
actly the same way as the river which they were intended to relieve. 
To produce any serious diminution in the height of a river that was 
passing down £,300,000,000 cubic feet of water per second, it would 
be necessary to divert from 400,000 to 800,000 feet per second ; which 
means that an artificial river would have to be excavated and leveed 
whose flow would be from two to three times as great as the whole 
flow of the Niagara River. 

The proposition to straighten out the river by cutting through the 
bends is impracticable for the reason that while the more rapid Row 
would relieve the flood in the districts thus affected, this relief would 
be obtained at the expense of the districts lower down lite river. The 
swifter current of the Hood water, due to the shorter course, would 
necessitate a corresponding increase in the height of the levees in the 
lower sections of the vallev. 

As to the important question of financing the work, the simplest 
and most effective plan, of course, would be to do with regard to the 
Mississippi as we have done at Panama — make it a national problem 
and provide (he whole cost from the National Treasury. Hitherto 
the Government has put up so much money; so much has been con- 
tributed by the local levee boards; and in one case, at least, the State 
has made appropriations. It is not surprising to learn that Col. 
Townsend designates such conditions as amounting to practically 
"an absence of system." Says he: "We have just simply been 
waiting, each one doing the best he could— the levee boards have been 
doing their work, and the district engineers have been doing what- 
ever they could with their funds, and it has been a happv-go-lih 1>, 
method of business," 
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We believe that the most satisfactory way of financing the pro- 
ject would be for Congress to treat the improvement of America's 
greatest river as a national undertaking, make the necessary appro- 
priations, abolish the system of individual boards, and place tile exe- 
cution of the work under the one-man control of the Army. Next 
to this the best plan would be one of joint Federal and State appro- 
priations, in proportions to be determined by the local advantages 
secured : with the physical design and execution of the work in- 
trusted to the Corps of Engineers of the Army, working under the 
absolute control of an Army officer of proved executive ability. 

In another year the Panama Canal will be completed. Why not 
move Col. Goethals with his admirable staff and perfectly working 
system from the Isthmus of Panama to the Mississippi Valley? 
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APPENDIX C. 



ELEMENTS OF FLOOD CONTROL. 

Address Delivered by Col. C. McD. Totvnseud, Corps of Engineers, 

United States Army, and President Mississippi River 

Commission, Before Draimu/e Comjress at 

St. Louis, Mo. 

Mr. President and C.i,\ i i.i:\ii;n : The subject of land drainage 
is intimately associated with that of river improvement The culti- 
vation of the soil largely increases the amount of sediment entering 
our streams; the direction of the furrow markedly affects the amount 
of rain water that flows from its surface, and every flitch or subsur- 
face drain promotes a more rapid How into our rivers during floods 
and possibly affects their discharge during low water. On the other 
hand, no satisfactory system of land drainage can be accomplished 
in a country subject to periodic overflow by river floods. In the 
Mississippi Valley protection from floods is absolutely required be- 
fore any regular system of drainage can be inaugurated. The over- 
flow is so great and the amount of sediment carried by the river so 
large that the drains would be annually dest roved or filled. The 
floods not only insure the destruction of any crops I hat might be 
planted, but also usually occur at such times as to prevent the harvest- 
ing of a second crop the same year. A discussion of the means of 
preventing floods in the Mississippi Valley is therefore particularly 
appropriate at this meeting. In a paper read before a levee conven- 
tion in Memphis lasi September 1 briefly discussed the various means 
of flood control which had been suggested to the Mississippi River 

Commission, Now 1 propose to confine my remarks to the tluve 
methods in which the public appears most interested, i. e., refore 
tation, reservoirs, and levees, 

SOURCES OF PLOOD& 

lief ore entering upon such a discussion it is desirable to have a 
clear conception of the sources from which floods arise. 

As you will recall, the greater Mississippi Valley is bounded on 
the east by the Appalachian chain and on the west by the Rocky 
Mountains. These mountain ranges exert a great influence on n 
floods. The winds blowing from an easterly direction deposit most 
of the moisture they absorb from the Atlantic Ocean on the eastern 
slope of the Alleghenies, and therefore cause little rain in the Mi*- 
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sissippi Valley; the Rocky Mountains intercept the moisture from 
the Pacific Ocean. While showers occur from winds blowing over 
the Great Lakes, the original source of the floods of the Mississippi 
is to be sought in the Gulf of Mexico. 

WHERE OUR t'LOODS COME PROW. 

During the winter and spring the land of the Mississippi Val- 
ley, no matter what its soil or the nature of its covering, is cooler 
than the waters of the Gulf, and a southerly wind, becoming sat- 
urated with moisture as it passes over the water, will precipitate 
that moisture on the land in copious rains, or in snow when the tem- 
perature is sufficiently low. A wind from the southwest sweeps up 
the Ohio Valley, one" from the south carries moisture to the upper 
Mississippi, one from the southeast to the valleys of the Arkansas 
and the Missouri, lint in all cases there is a tendency for the greatest 
rainfall to occur near the coast, and gradually to decrease as the 
wind currents travel inland. Thus the average annual rainfall at 
New Orleans is 60 inches, at Memphis 52 inches, at Cincinnati 42 
inches, at Pittsburgh 38 inches, and at St. Louis -10 inches. At the 
headwaters of the upper Mississippi it is hut *.'"> inches, and at the 
headwaters of the Missouri but IZ inches. Though floods do not 
arise from mean conditions, but from exceptional rainfall, when li 
to 10 inches fall in a week, these figures are good indices of flood 
volumes, as we find from observation by the Geological Survey at 
Williston, N, Dak., that the flood discharge of the upper reaches of 
the Missouri is about 1 second- foot per square mile of drainage 
area ; measurements at St. Paul give an extreme flood discharge for 
the upper Mississippi of slightly over 2 second-feet per square mile. 
In the Ohio it is about 6 second- feet, and in the Ouachita, St. Fran- 
cis, and Yazoo Rivers from s to 10. 

From the above it will be seen that the rainfall is very unequally 
distributed over the Mississippi Valley, being least at the upper 
sources of the tributaries and rapidly increasing as you approach 
the main stream, though an exception is to be noted in the southern 
tributaries of the Ohio, whose sources are nearer the Gulf than are 
their outlets. 

The maximum discharge of the upper Mississippi River is esti- 
mated at 450,000 second-feet; the Missouri, 900,0110; the Ohio, I,- 
400,000; the Arkansas. 450,000; and the Red, 820,000. There is 
also a large discharge from the Yazoo, St. Francis, White, Tensas, 
and Ouachita Rivers. The maximum discharge of the Mississippi 
during the flood of 1912 was about 8,000,000 second-feet at Cairo 
and 2,:t0O,0O0 at the mouth of Red River. It overflows its natural 
banks when the flow exceeds 1,000,000 second-feet. 

While the influence of forests on stream flow has received little 
attention in this o >untry until recently, the scientists of Europe have 
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discussed the subject pro and con during the past 40 years. )i is 
generally accepted by both skies that the leaves falling from forest 
trees as they decay form a humus which has a large capacity to 
absorb water, and thai when the forests are felled this hvunvts is 
Sfiriousl)' injured by forest (ires. It is also admitted that snow is 
more rapidly melted when it is exposed to the direct rays ol the sun 
in an open field than when sheltered from such action in a forest. 
In fact, it has been found by the United States Forestry Service 
from experiments recently made in the White Mountains that the 
flow from cleared fields under such conditions is about twice that 
from forests. The forest advocates claim that this is sufficient 
proof that forests absorb water during flood periods which perco- 
lates through the ground and flows from springs later in the season, 
thus reducing flood heights and increasing the low water flow of 
rivers. Its opponents do not admit that the problem is thus easily 
solved. They claim that floods do not arise from the melting of 
snows by the direct action of the sun ; that tins process is so slow 
that the water which flows off would not raise a river to mid-stage ; 
that floods OCCtUT when on a layer of snow there falls a copious sup- 
ply of rain, and both the rain and melted snow enter the stream 
simultaneously; and that under such conditions the forest, instead 
of being beneficial, is injurious. On cleared laud the wind tends to 
blow the snow from the ridges and piles it in immense masses in 
the ravines, while in the forests the snow is uniformly distributed. 
A few clays of sunshine dries out the ridges in lhc open field and 
melts sufficient snow in the forest to saturate with water the under- 
lying humus. 

If a heavy rainfall then occurs the fores! humus, being sal 
united, can absorb no more water, and the combined rain and snow 
of the forest flows into the streams, while in the cleared land, the 
ridges having dried out, absorb a large portion of the rainfall, and 
the snowdrifts expose a much smaller surface to the action of rain. 
Moreover, during periods of great drought the forest humus and 
long deep tree roots also absorb more water than grass and farm 
crops, and retard the run-off at a time when it is most needed for 
low water navigation. They therefore maintain that a forest is a 
fair-weather friend of some use in regulating the mid-streams of a 
river, but an utter failure when most needed; that is, during ex- 
treme floods or extreme low water. While 1 consider this discus 
sion valuable my objections to reforestation are noi based solely on a 
scholastic argument. 

TIMI-: TO REFOREST-, 

It require- IrOltl 80 lo 50 years lo produce a good forest growth, 
and over a century fur the leaves of that forest to decay in sufficient 
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quantities to produce the humus which will be satisfactory as an 
absorbent of rainfall Wo can not afford to delay the drainage <Jf 
the Mississippi Valley even to produce the forest growth without 
taking into consideration the time required for the humus to form. 
We are more vitally interested in the height that die river will 
attain in the next few" weeks than in what will occur in the year 2013, 
It is also pertinent to this discussion to determine what would 
be the extent of the forest reservation which would be required to 
reduce the flood heights on the Mississippi River a given amount. 
To solve this problem it is necessary to make certain assumptions, 
and for purposes of argument we will take it for granted that re- 
forestation will reduce "the flood discharge of a stream One-half. 
The Mississippi flood of 1912 attained the greatest height of any 
then recorded at all gauge stations except at Yicksburg. That of 
January and February, tf>18, while 3 feet lower at Cairo, was the 
"next highest flood at Memphis and for a considerable distance along 
the river. We will endeavor by reforestation to reduce the flood of 
RMS to the heights attained in" the winter of 1918, For this pur- 
pose it will he necessary to reduce the maximum discharge of the 
river 600,000 second-feet. It will also he necessary to distribute 
this reduction among the tributaries, reducing the maximum dis- 
charge of the Missouri River from 900,000 to lou.omi second- feet, 
that of the upper Mississippi from 450,000 to 850,000, and that of 
the Ohio River form 1,400,000 to 1,200,000. 

As stated in the introductory remark-, the flood discharge of 
the Missouri River at it> headwaters is about 1 cubic foot per second 
per square mile of drainage area, and if the reduction in discharge 
of one-half is to be secured by reforestation '.' square miles of forests 
would he necessary for every Beoond-foot of reduction of flood dis- 
charge, or -J i in. oou -quare miles of forests to reduce the discharge of 
the Missouri River 200,000 second feet. At the headwaters of the 
upper Mississippi the ratio of flood discharge to drainage area is 
about '1 second- feet per square mile. A reduction of this discharge 
by one-ball" would require a forest reservation of 100,000 square 
miles to reduce the floods of the upper Mississippi 100,000 second- 
feet. On the Ohio River the ratio is i'< to 1, and it would therefore 
require forests at the headwaters of the < Jhio having an area of 
$6,000 square miles lo reduce its flow 200,000 second-feet. In 
other words, to reduce ttie height of a flood at Memphis by reforesta- 
tion at the headwaters of the river from that of 1912 to the next 
highest on record would require a forest reservation of about 566, 
mi" square miles, an area exceeding that of the portions of Montana 
and Wyoming >1 rained by the Missouri River ami the States of 
North and South Dakota, the portion of Minnesota drained by the 
upper Mississippi River, and the States of Iowa, Wisconsin, Illinois, 
and Indiana. But even such a forest reservation would afford only 
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partial protection, and large expenditures for levees would still be 
require'!. Under the above assumptions, to prevent any overflow 
by reforestation would necessitate a practical abandonment of the 
valley for agricultural purposes and the development of an exten- 
sive irrigation system to produce tree growl!) in arid regions of ilie 
West. 

It is therefore apparent that even under the most extravagant 
claims of forestry advocates reforestation as a means of reducing 
flood heights on the Mississippi River requires the conversion of too 
much farming land into a wilderness to be practicable. The waste 
land that can profitably be converted into forest reservations is too 
limited in area to produce an appreciable effect on the floods. 

RESERVOIRS. 

To have retained the Mississippi flood of 1912 within its banks 
would have required a reservoir in the vicinity of Cairo, 111., having 
an area of J ,000 square mile-, slightly less than that of the State of 
Xew Jersey, and a depth <>f about 15 feet, assuming that it would 
be empty when the river attained a bank-full stage. If the site of 
such a reservoir was a plane surface, the quantity of material to be 
excavated in its construction would be over 100,000,000,000 cubic 
yards, and its estimated cost from fifty to one hundred million 
dollars. Such a volume of earth would build a levee line 7,000 miles 
long and over till feet high, 

Cairo is the logical location for a reservoir to regulate die di-- 
charge of the lower Mississippi, It will not only contr* 1 the Roods 
from the Ohio, but also the discharge from the Missouri and tipper 
Mississippi. But if the reservoirs be transferred from the mouths 
of the tributaries to the headwaters, their capacity must be largely 
increased. Xn two floods have the same origin, unless they are re- 
ferred back to ihe Cult of Mexico. The wind blowelh where it 
listeth. (f the pre\ ailing winds in the early spring are from the 
southwest, the southern tributaries of the Ohio furnish the erest of 
the year's flood; if mure nearly from the south, reservoirs will be re- 
quired on the streams of Ohio, Indiana, and Illinois; a slight varying 
<•( the wind will produce a flood in the upper Mississippi, while if it 
blows from the southeast the principal sources of trouble will he the 
Red, Arkansas, and Missouri Rivers. To control the llow of every 
stream in the Mississippi Valley by reservoirs is a pretty large job, 
even for the United States Government, but that is what the control 
of the Mississippi during floods by reservoirs signifies. 

The advocates of the control of the floods of the Mississippi by 
reservoirs do not. however, have in mind any such radical control as 
is above indicated. They limit the control to the headwaters of the 
various tributaries and while every stream that flows in the valley 
may be considered a headwater of some tributary, 1 judge from the 
discussions of the reservoirs and their proposed employment im 
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power purposes, which requires a considerable height of dam, that 
by headwaters is meant the sources of the rivers in mountainous 
countries as distinguished from the more level plains, and, more 
specifically, the sources of the Missouri above the mouth of the 
Yellowstone, those of the upper Mississippi in the State of Minne- 
sota, and those of the Ohio in the Appalachian range. 

The flood which has been devastating the country affords data 
for determining the effect of such a system of reservoirs, and its 
lessons are the more valuable because no effort is necessary to re- 
freshen the memory. When, on April 2, the gauge at Cairo at- 
tained a height of 54 feet, there was flowing down the Mississippi 
River at least 8,000,000 cubic feet of water per second. It require-; 
about 11 days for a flood wave to be transmitted the 966 miles be- 
tween Pittsburgh, Pa., and Cairo. On March 23 the Pittsburgh 
gauge read 5.3 feet, which is produced by a flow in the Ohio River 
at that locality of about 15,000 second-feet. In 10 days a Hood 
travels the 858 miles between St. Paul, Minn., and Cairo. On March 
3 the reading of the St. Paul gauge was 0.5 foot, corresponding to a 
discharge of the Mississippi of about 2,500 second-feet, fit 9 days 
the effect of a flood at St. Joseph. Mo., is felt at Cairo On March 
25 the gauge at St. Joseph read minus 0.1 foot, representing a dis- 
charge of the Missouri River of about IT, "Hd second-feet. If a 
system of reservoirs had been constructed which would have pre- 
vented all flow from the Alleghany, the Monongahela, the Missis- 
sippi above St. Paul, and the Missouri above St. Joseph, it would 
have reduced the 3,000,000 second- feet discharged by the Missis- 
sippi River at Cairo on April 2 less than 35,000 second-feet. 

The water which passed Cairo on the 3d of April came prin- 
cipally from the White and Wabash and the lower tributaries of the 
Ohio, and after the water of these rivers started to subside the flood 
from Cincinnati, though increasing from 57 to ti*J feet on the gauge, 
cottlt! increase flood heights at Cairo less than 1 foot. The floor! of 
30 feet at Pittsburgh on March 28 produced its effect on the Cairo 
gauge on April 8. it has prolonged the flood without increasing its 
height. 

The proposed system of reservoirs would have cost hundreds of 
millions of dollars and its effect on this year's flood height of the 
lower Mississippi could no! possibly have exceeded (1 inches. 

Neither the rain nor snow which falU upon the mountainous 
portions of the Mississippi watershed has much effect upon the 
floods of the lower river. The principal source of the floods is the 
great alluvial plain between the mountains. As I have pointed out, 
excepting the southern tributaries of the < )hio, the rainfall is rela- 
tively slight at the upper sources of the tributaries and their maxi- 
mum flood discharge does not usually coincide with that of the mid- 
vallev. 
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Great floods do not arise from average conditions, but from ex- 
ceptional variations such as are caused by a series of heavy rains 
rapidly succeeding one another. Each rainstorm starts down a 
stream a flood, the volume of which can he absorbed by a reservoir 
with comparatively tittle trouble, hut if a second storm sweeps over 
the valley the reservoir, 10 lie effective, must be emptied or its ca- 
pacity doubled. To hold all the excess rainfall ti!t low water would 
require reservoirs of enormous capacity. Economic considerations 
Usually require that the reservoirs should be emptied as soon as the 
crest passes, in order to utilize the same space for a second rainfall ; 
so that while reducing the crest of a flood at a given locality they 
necessarily prolong the period during winch the river remains at a 
high stage. 

The water which is abstracted from the Gulf of Mexico is 
usually precipitated in the Mississippi \ alley within a period of 2 
days. The return flow extends over a period nf :i m* .'I months. 
The sum of the maximum discharges of the various tributaries of 
the Mississippi River is nearly 1,000,000 second-feet, while the 
greatest measured discharge of the river itself is about 55,300,000. 
This apparent discrepancy arises from the fact that the floods of the 
tributaries do not reach the Gulf at the same time. The crest of the 
Ohio kivcr flood usually passes down the river in March or April, 
that of the Missouri in May or June, Moreover, the same law ap- 
plies to the tributaries of a tributary. The waters of the southern 
branches of the Ohio tend to discharge into that river before those 
in I >bio, Indiana, and Illinois. 

Dy the construction of reservoirs this beneficent law of nature 
is deranged. Instead of the crest of the flood of one stream passing 
down the river before that of another reaches it, two prolonged high 
stages will obtain which will tend to synchronize and the resultant 

combination may be higher than either flood would have been by 
itself. 

A system of flood control designed to be satisfactory for one 
city may be most disastrous to another locality farther downstream. 
If a system of reservoirs had been in operation in the Allegheny 
and Munoiijraliela ivivers during Li I January it vo-uld h, ur p.-,,. 
lected Pittsburgh from overflow and diminished the flood at Cin- 
cinnati when it was .10 feet on the gauge, but only In increase it 
when it attained a height of 60 feet. And this effect would have been 
propagated to the Gulf, 

Pittsburgh, moreover, would never consent to such a manipnla 
tion of reservoir- on the upper tributaries of the Ohio as would 

insure the reduction of tl Is at Cincinnati or on file lower Mi i 

Sippi. Source stream control on the Mississippi River and it . ivibu 
tartes would therefore soon reduce itself to the question of whose ox 
is to be gored, 
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LIS VICES. 

While the use of forests or reservoirs as a means of flood con- 
trol is still in £'» experimental stage all over the world, the employ- 
ment of levees for this purpose has been tested for centuries, The 
Po, Rhine. Danube, Rhone, and other rivers of Europe have been 
successfully leveed. The laws governing the flow of water in a 
confined stream have been carefully studied and the construction of 
levees is just as susceptible of mathematical analysis as other engi- 
neering problems. There is an element of uncertainty in all the 
forces of nature. No one can say positively, for instance, that St. 
Louis may not at some future time experience an earthquake, or a 
cyclone of greater intensity than that which swept over the city in 
189G. There is also a possibility that there will be some combina- 
tion of meteorological conditions Which will create a flood of greater 
volume than has heretofore occurred in any drainage area. But the 
height to which levees should be constructed is as susceptible of de- 
termination as the strains to be permitted in an oflice building due 
to wind pressure or the moving load allowable on a bridge. The 
city engineer solves a similar problem whenever he construct-* a 
sewer to carry off the storm water from the city streets. 

Nor is there any evidence either that floods have been increas- 
ing in recent years due to the cutting off or forests or that the beds 
of our main rivers are rising as they arc leveed. The effect of for- 
* t- fm rainfall in Europe have been carefully investigated by Profs. 
Sehlichting and Iiagcn. The records at London, Paris, St. Peters- 
burg and other localities where the rain has been recorded for long 
periods fail to show any tendency to an increased fall in recent 
years. 

The meteorological records of the United States have not been 
maintained a sufficient length of time to be of much value in solving 
the problem. Such data as we possess indicate that the flood dis- 
charge has not increased in recent years. The greatest flood of the 
Mississippi at St. Louis occurred in 1*14. the next largest in 1 7 ri n . 
On the Great Lakes the high water of 1838 is the greatest on record. 
In the Ohio the flood of 1*81 exceeded that of 1!>13 at Cincinnati, 
and that of 1832, while 5 feet lower at Cincinnati, was 5 feet higher 
at Pittsburgh than ibis year's flood. The gauge records at the 
bridges over the upper Mississippi, which cover a period of 30 years, 
would indicate that the flow from Minnesota and Wisconsin, where 
the forests have been most extensively destroyed during the period, 
has been slightly improved, though the river shows signs of deterio- 
ration where it receives the flow from the prairie lands of Iowa and 
Illinois, They appear to confirm the conclusions of the German 
forestry authorities that the influence of forests on drainage is con- 
cealed by other causes more powerful in their effects. 

The flood of IDlv' was no| due so much to excessive precipata- 
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tion as to the fact that the surface of the ground was frozen over the 
States of Illinois. Indiana, and I Hiio SO that there was not the soil 
absorption of rain water that usually occurs. 

cacsv; m-' ni i:i 1'i.iKin. 

There is not the remotest connection between deforestation and 
the disasters which have just occurred at numerous cities in Ohio 
and Indiana. The flood of 1S32 was similar to that of 1913, bet it 
was discharged by streams of the dimensions the Creator intended 
they should have' Since then cities have sprung up and land has 
become so valuable that riparian owners have encroached upon the 
waterways. Where the floods formerly flowed untrammeled, fac- 
tories and dwellings have been constructed and numerous bridges 
have further restrained the stream's discharge. When His la\v> 
are violated, though slow to anger, the Creator occasionally asserts 
His might and the works of matt crumble before llim. If it wmiM 
accomplish any useful purpose. 1 could name other cities where con- 
ditions are as dangerous as at Dayton or Columbus, but the lessons 
of the ll"od will be forgotten with the burial of its dead. 

The question of the rise of the river bed by levee construction 
has been exhaustively investigated. On the Rhine the maximum 
effects were observed at Dusseldorf, where the same discbarge at 
low water appears to attain a height 8 inches greater to-day than it 
did 100 years ago, while the same discharge at high water has low- 
ered about 1 foot in a century. (In the Po the maximum observed 
change in low-water conditions was U.02 of a foot per year, but it i-; 
by no means proven that even these small changes have resulted 
from levee construct ion. They may have arisen from the improve- 
ments in the river bed which were made simultaneously with h \ .■ 
construction. The observations of the Mississippi River Commis- 
sion agree with the Dusseldorf observations in (hat the Mississippi 
River appears to be slightly enlarging its section, at least at mid 
stages. 

The present c< ntents of the adopted levee line of the Mis issj]ipi 
River is about 243,000,000 cubic yards. It has been computed that 
with an addition of 200,000,000 cubic yards and at an estimated co I 
of $57,000,000 this line would he safe against any flood which has 
occurred in the Mississippi River. This sum, though large, is less 
than $-! per acre of land protected from overflow, and appears in- 
significant when compared with the amounts which are being ex- 
pended per acre for irrigation purposes in the arid west. The in- 
crease in the value of land on the damage caused by one overflow 
like that of WIS would pay for the completion of the levee system. 

When a levee line contains hut one-half the material that safety 
requires, crevasses afford no argument against levee construction. 
During the flood of 1912 hundreds of miles of levees were topped 
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with eartli in sacks to a height of from 2 to 4 feet, to prevent the 
water flowing over them, and water was seeping through tbeir nar- 
row bases in copious streams, which was unheeded until mud began 
to flow. The levee which failed at Beulab, Miss., recently was held 
till the pile of sacks exceeded 20 feet in height. 

The holding of 1.535 miles of such levees through the flood of 
1912, even though 13 miles failed, is a powerful argument in favor 
of a proper] v constructed levee line. There was no failure where 
levees were built to a suitable grade and adequate dimensions, as in 
the upper Yazoo district. 



WHAT UK FAVORS. 



CONCIA'SH'N. 



While of the opinion that levees afford the only practicable 
method of controlling the floods of the Mississippi River, in con- 
clusion I desire to state that 1 am strongly in favor of both refores- 
tation and reservoir construction, but limited to the purposes for 
which they are adapted, just as I am in favor of recti forced con- 
crete for small bridges, though not considering it applicable to one 
spanning the lower Mississippi River. The price of lumber to-day 
is a sufficient argument for planting trees, without attempting to 
associate forestry with the climate or with the flood conditions on 
our rivers. If the Federal Government or the States do not con- 
serve the forests, the time will soon come when the farmer will 
raise his crop of timber just as he now plants a field of wheat, and 
for the same reason, because it will pay htm to use bis waste land 
for the purpose. 

WIIKN ki:si:iJV">!kS ARK XKCKSSARV. 

Reservoirs are necessary for municipal water supplies, for pur- 
poses of irrigation, for the development of power, and for feeders 
to canals. They can be successfully employed on small streams t" 
diminish floods or increase the low-water flow. The trouble ari-e- 
when an attempt is made to utilize them for too many purposes at 
the same time. There must be a paramount issue to which the 
others will be subsidiary. 

If the main purpose is to supply a city with water only the ex- 
cess can be used for power development. If the dam-, are con- 
structed to produce power, the reduction of Hoods and the improve- 
ment of river navigation must be subordinate thereto. Water re- 
quired for irrigation can only be used to develop power when the 
dam of the storage reservoir is given a greater height than is neces- 
sary for its flow over the land to be reclaimed. 

During the next decade there will be an enormous development 
of reservoirs, both for irrigation and for power purposes, which I 
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hope will be utilized to correct man's folly and prevent many dis- 
asters similar to those? which have recently occurred in Indiana and 
Ohio. While the control of the lower Mississippi by reservoirs is 
impracticable, there are numerous smaller streams where they can 
be used with excellent results. 

It is questionable, however, whether such reservoirs should be 
built with the control of our rivers the first object of consideration. 
It will, to be sure, saddle the cost on the United States Treasury, but 
to close down a power plant and stop the growth of crops every 
time the navigation of a minor stream is interfered with, I do not 
consider would be a wise proceeding. 

I am also skeptical of Government ownership. It may have 
worked satisfactorily in irrigation projects, but my own experience 
with Government ownership of water [tower makes mc suspicious. 
I have found that when the Government buys water power, the 
powed companies consider it worth $25 per horsepower per year, 
but when conditions are reversed, and an attempt is made to lease it, 
the price drops to lit cents. 

Wherever it will pay to build a dam for power purposes, capital 
stands ready to construct it, if it can obtain the franchise. By 
regulating the franchise the reservoir cat) also be used to restrain 
local floods. 

The systematic conservation and regulation by the Government 
of a river from its source to its mouth sounds most attractive., sug- 
gesting a scientific dilution of every problem of river hydraulics, but 
instead I greatly fear that it is the voice of a siren luring the people 
to an open pork barrel for everv stream in the United States, 
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APPENDIX C. 



MISSISSIPPI RIVER. 

Committee on Commerce, 

United States Senate, 

March 2, 1910. 

Senator William P. Frye presiding. 

The Chairman. Judge Taylor is here, I believe. Judge, will 
you please take the stand? 

STATEMENT OF JUDGE ROBERT S. TAYLOR. 

Mr. Tavi,or. Mr. Chairman and Senators. 

The Chairman. Judge Taylor, what is your official position 
now? 

Mr. Tavi.or. I am a member of the Mississippi River Com- 
mission. 

The Chairman, Mow long have vou been in that position? 

Mr. Taylor. Since March. 1881.' 

I f I am allowed to pursue my own wishes, I will address my- 
self to the provision of the bil! which makes an appropriation of 
$2,1(00,000 for the Mississippi River below Cairo. I desire to im- 
press upon the committee the emergency which exists for the use of 
that money upon the lower Mississippi. The work of the Govern- 
ment upon the river below Cairo has been conducted in the prosecu- 
tion of two great projects. One was the improvement of the chan- 
nel for commerce and the other was the reclamation of -the alluvial 
valley from floods. One of these projects, the second one, has 
been substantially accomplished, and I do not know any words by 
which I can adequately express the greatness of that work and its 
value. The alluvial valley of the Mississippi below Cairo com- 
prises '_>!», 7!»o square miles of alluvial deposit, extending to a great 
depth, and its products are of the choicest kind. The upper one- 
third of the valley, extending about to Memphis, produces corn in 
the greatest possible perfection and gras^u* and other crops of that 
character. The central one-third, extending from Memphis to the 
Red River, produces COtton, and the lower one-third, from the Red 
River to the Gulf, produces sugar and rice. 

The protection of the valley against flood by levees began about 
two hundred years ago at the site of New Orleans. The levees 
built then were very small; they did not need to be high. In time 
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of great floods the water spread over the whole valley and flowed 
down to the sea in the form of a great, slowly moving Like of com- 
paratively shallow depth. The settlers at New Orleans found them- 
selves upon a comparatively high piece of hank land which did not 
need a levee higher than this tahle here (indicating) lo protect them 
from the overflow. The levees gradually extended upstream J (In- 
progress was very slow indeed; and as they went upstream they 
gradually included in the channel water which had formerly gone 
over the country at large. The effect was to increase the flood 
height little by little until by the time they had reached Red River 
the flood height had been very materially increased. The Govern- 
ment began its co-operation in the work of levee building in JKsivJ. 
Since that time the work has been prosecuted by the Government 
and the States in co-operation. The Government has expended on 
the levees since that time about $25,000,000, and the States and 
riparian communities have expended 50 per cent more than that at 
least ; but the exact amount is not known. 

Senator BURTON. You mean $23,000,000 expended by the Gov- 
eminent and 60 per cent more expended by the localities — that would 
make $34,&00,000. 

Judge Tavi.ok. Yes, sir; they have expended as much as $'.i\,- 
000,000, or more than that. 

I think it is entirely safe to say that for every $2 which has been 
expended by the United States Government since 1882 the riparian 
communities have expended $3, The administration of this fund 
in the hands of the Mississippi River Commission has been con- 
ducted with a view to securing the best possible degree of ro-opera- 
lion from the riparian communities. It was from the beginning 
the rule of the commission to help most those who helped them- 
selves most, and the people all the time have done all that they pos 
sibly could to contribute to the building of the levees. The levee 
lines now extend a distance of nearly l,f>on miles— from the Gulf 
to a point some little distance above Cairo. They have confined 
the flood within the channel with substantial success for nearly ten 
years. The levees that existed before 1888 were light and low and 
weak, as compared with those that exist now. They have been in- 
creased very much in height and strength since 1888. 

The result has been a wonderful development of die country. 
A generation of people have grown up since the work began. They 
have acquired confidence in protection from lite floods, and the 
whole valley is alive with progress and prosperity. The value of 
land has increased prodigiously. I know I am not slating anything 
extravagant when I say that the value of land in the valley since 
the beginning of the levee work under the co-operation of the Gov- 
ernment has increased threefold from Cairo to the Gulf on an aver- 
age. The railroads are threading the country a thickly as in New 
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England. Every form of business is in a state of the highest activ- 
ity ; factories, mills, banks, and every agency of active business have 
multiplied to a surprising degree. All that is necessary to reclaim 
the whole valley completely and bring it all into a state of cultivation 
is surface drainage, and that work is now in active progress. There 
have been many drainage associations organized under the law and 
drainage canals for carrying away the surface water are being built 
in all parts of the valley at great expense and with great energy. I 
repeat, as I said before, that I do not know where to look ia the 
whole world and in all history for so splendid an example of recla- 
mation as has been accomplished by the levees of the Mississippi 
River. The work that has been done would have been impossible 
without the co-operation of the Government. I suppose that if the 
Government had kept its hands off, levees would have been built 
some time, adequate Id restrain the floods, but I do not think it 
would have been — it could not have been — accomplished until near 
the end, or perhaps after the end, of this century. No system of 
levee building by means of forced assessments for immediate con- 
struction would have been possible without sacrifice of a large part 
of the property in the valley. The levee districts have not only 
taxed themselves in every practicable f'irni, by taxes on the uncul- 
tivated land, by another tax on the cultivated land, by taxes on the 
cotton and other crops, but they have borrowed money and have mil- 
lions outstanding now of levee bonds upon which the levee districts 
have to carry heavy burdens of interest. What has been done, Mr. 
Chairman, in my opinion* could not have been brought about by 
any possibility in any other way except that in which it has been 
done, ft appears to me that a work of reclamation which has been 
so well accomplished and which is of such incalculable value is in- 
more to be abandoned— there should be no more thought of aban- 
doning it than of abandoning Hew York Harbor or the Pananri 
Canal. 

But we have now reached a crisis in the work. Up to this time 
the commission has been compelled to devote the money appro- 
priated to lie expended under its direction to immediate and dire 
emergencies. After work had got along to a point at which a 
navigable channel was secured it feet in depth, and it had become 
certain that it could he permanently maintained, then the commis- 
sion devoted its energies very largely to the completion of the 
levee system to a point at which it would protect the valley from 
overflow. It reached that point with substantial success nearly ten 
years ago. The problem now is to preserve them. The danger 
which threatens them is undermining by the caving banks. In the 
face of that danger the ordinary recourse has been to move the 
levee back and make a loop, which will carry it away from imme- 
diate danger. In the old days, when the levees were comparatively 
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gmall, that was an easy tiling to do, but the completion of the sys- 
lem SO as to bold (lie floods has necessitated I he building of levees 
t>) much greater height, so that it has become a much more serious 
matter to make a loop than it was twenty-five years ago. Moreover, 
this sort of situation is frequently occurring: The alluvial valley 
below Cairo has many crescent-shaped lakes which lie near the river 
which are the remains of old river bends which have been cut 
off in the river's shi flings ami left inland, and the ends of which 
have silted up so as to form lakes of crescent shape. 

Now, it is no uncommon thing for an important line of levee 
to stand on a narrow neck of land between the river and one of 
those lakes. In such a situation it is impossible to make a loop 
without going around the lake, which may take a long distance, 
and over marshy ground where the building of a levee is pretty 
nearly impracticable. In such a case as that the most economical 
way, and almost the only way, may he to revet the bank at that 
place and stop the caving. The commission has always hern very 
div about doing that because of the expense of revetment, and they 
have never made revetment for that purpose except under the pres- 
sure of the most dire necessities. The first one built was at Bolivar, 
in Mississippi, in 1s,kn. There a very targe and costly levee 80 feet 
high, I should say, at its highest point, stood upon a narrow neck 
of ground only a few hundred feet wide between a rapidly caving 
bank and hake Bolivar, To let that levee go and carry a new one 
around Lake Bolivar and across its outlet bayou would have in- 
volved an enormous expense, besides throwing out a very large area 
of cultivated land; and so the commission determined to build a 
revetment at that point to protect that levee. That revetment i- 
there to-day, and has been a complete success. It has had some ex- 
tensions and repairs, but in all the years that have elapsed since 
1SS8 to the present time the levee has not moved or changed, and 
the revetment has not moved or changed. 

Senator Bi'kton. That was not the tirst revetment, or was i( ? 

Mr. Taylor. No; not the first revetment, hut it was the fir?1 
revetment built for the express purpose of protecting a levee at a 
critical strategic point. The next one built was at Lake Providence, 
farther down, in 1894. The town of Lake Providence is situated 
upon the bank of a lake by that name clusc to the Mississippi River, 
and caving had approached to within a very short distance of ihe 
levee. To let the levee go was to let the town go and require Ihe 
building of another levee around Lake Providence, and to do that 
it would be necessary to cross the Tensas Bayou, a project that 
would have been expensive and difficult in the extreme. Thai re- 
vetment was put in in 1894 and has been entirely successful, It 
Stopped the caving, and the town of Lake Providence has been 
saved, and all the country round about there has been saved from 
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inundations, which it would have been almost impossible to prevent 
otherwise. Sach emergencies as these when they come are dread- 
ful. The alternative of letting a levee go under those circumstances 
is one to stagger a man. This situation has heen coming along 
gradually for ten years, and it became acute, 1 should say, about 
lour years ago, when the Rivers and Harbors Committee of the 
1 louse was framing the last rivers and harbors bill. The committee 
had made up its mind to make an appropriation of $3,000,000 for 
the current year and $2,000,000 more per annum for the three 
years following, 1 went before the committee and presented facts 
substantially like those 1 have just stated. I asked that we might 
have $8,000,000 per annum instead of $2,000,000. I got down on 
my knees to the chairman, Senator Burton, as I think you will re- 
member, Senator. 

Senator Bcrton. I do not quite remember that. You mean 
metaphorically? 

Mr. Tavuik. Metaphorically ; yes. sir ; and he finally consented 
to allow us an extra million for that year, and 1 think he did it more 
because 1 was on my knees than for any other reason. I begged 
it of him. That million dollars was worth several millions to the 
river, With that million di 'liar- we were aide to do some work of 
tremendous importance. Since that time we have been getting 
along on two millions a year— as Eliza crossed the river, in Uncle 
Tonvs Cabin,— as you will remember, -he crossed the Ohio River 
at Cincinnati about this time of year, with her baby in her anus, by 
jumping from one cake of ice to another. For the last three years 
we have been just jumping from one cake of ice to another. We 
have been in the face all the time of tremendous possible disasters. 

A crevasse is always a disaster, but a crevasse now, when the 
levees have got so high that it means an outpour from a head of 12 
or li) feet across a valley 20 miles wide, filled with people, planta- 
tions, houses, towns, and all that pertains to going society, becomes 
a dreadful calamity. We have felt as if we mu-t not let that occur 
if we could possibly help it. To illustrate the straits we are in, I 
may say that the last time we went down the river we had just 
$10,000 left in the locker from the previous appropriation. There 
was a place in the levee in the upper part of the valley where for 
some 5 or <l mile- the embankment was too low to stand a sever 
flood; and there was a revetment way down the river just above 
Natchez that is also greatly important. The question came up as 
we went down whether we would use that la^t $10,000 to bring that 
piece of levee up to grade or put it on the revetment at Giles Bend, 
and we did not decide the question until we got down to Giles Bend 
and looked at it. \\"e had the question before us all the way down 
the river, what we should do with that last $10,000. When we got 
to Giles Bend we made up our minds that we would better put it on 
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the levee. We proceeded on the theory of the Irish inspector of 
railroad wheels, who hit a wheel a lick just as a passenger stuck 
his head out of the window and said, "It seems to me that wheel is 
cracked." The inspector said, "It is, sorr, but I think it will hold 
until the next station." We made up our minds that the revetment 
at Giles Point would hold until next year, while it was certain that 
we would have a crevasse in the Reel foot levee with a very high 
flood. The $10,000 was enough to make that safe, as we thought. 

I have spoken about the disaster of a crevasse. It is always 
bad enough, but at this time, when the people have just learned 
what it is to feel safe and business and prosperity are booming, a 
few bad crevasses would be such a shock to confidence that the con- 
sequence in that way would be ten times as great a disaster as the 
destruction of the property by the overflow. Now, we arc at this 
lime confronted by conditions in a number of places where that 
disaster threatens and may occur at any time; and where there is 
no way of saving the levees except by revetting the banks in front 
uf them; and for that purpose we ought to have $4,000,000 this year, 
and the next year, and for several years. 

Revetments arc expensive work. A revetment requires a Boat- 
ing plant of something like 25 pieces, and costs something like 
$ 150,000. As a ride, a plant can not do more than 4,000 feet in a 
season. Revetment can only be put in when the water is at a suit- 
able stage, and experience has shown that we can sometimes, in a 
very favorable season, put in 5,000 feet with one plant ; we can not 
count on more than 1,000 feet on an average. We have at the pres- 
ent time six revetment plants on the river, so that we are not in ;t 
situation to put in more than abail 84.n<ili feet a year. If v,e could 
receive this year an appropriation of $4,000,000, we could provide 
five or six new revetment plants. We do not want more than $4,- 
000,000 this year. There is a limit to the rapidity with which re- 
vetments can be profitably put in. The limit is found partly in the 
quantity of plant required, and partly in the practicability of gelling 
labor, but more than that, in the supply "f brush from which they 
are made. It takes about li'S cords of brush per running foot rt'f 
revetment. We have heretofore in late years counted the cost of 
revetment at fr!0 a foot, but it is growing on tis a little, and I expect 
thai for the next five or ten years they will cost as much a- S:;.; to 
$:t.j a running foot. 

With $1,000,000 we could take care .-f the critical points in the 
river as rapidly as we could do it profitably under any circumstance. 
The places where revetments are immediately and imperatively 
necessary extend all the way from a few miles below Cairo to 
Natchez. A number of them are necessary to prevent cut-offs, I 
do not know to what extent the members of this Commit lee an* 
familiar with etit-uffs and what they are, or why they ought to be 

170 



prevented. A man's first thought, in looking at a map of the Mis- 
sissippi River, naturally, is that its numerous bends are defects and 
it would be better without them. In fact. President Hayes, who 
appointed the first Mississippi River Commission, sa *d to General 
Gilmore, the first president, when he came in to express his thanks 
for the honor conferred, that be supposed the first thing the com- 
mission would do would be to take some of the kinks out of the 
river. But this is the truth about it: There is a certain relation be- 
tween the velocity of the current and the resisting power of the 
bank in which stability of the channel is possible. If the bank is 
softer it will erode faster ; if the current is mure rapid it will erode 
faster, and vice versa. The river, by the laws of nature, is en- 
deavoring all the time to find that relation between velocity of cur- 
rent and resisting power in the bank by which it may have a stable 
flow. As a caving bend extends back into the country it increases 
the length of the river and so diminishes its slope ; but in that proces 
of lengthening its bend it tends to turn upon itself and so cut of? its 
own neck, and that shortens its length again. The >hortening will 
be equal to the difference between the distance across the neck and 
the distance around the bend, which may be as 15 or 2d miles to a 
thousand feet. The important fact is that the cut-off introduces 
into the river at that point a fall, it may be of (5 or 8 feet, which 
produces such a violent increase of the velocity for miles above 
and below the cut-off that the river proceeds at once to attack its 
banks with renewed violence and lengthen its bends again. So, by 
extending its bends and increasing its length and then cutting off 
the necks and decreasing its length, the river is engaged in the con- 
stant effort to find some equilibrium between its velocity and the 
resisting power of its banks. 

A study has been made of alt known maps extending hack as 
far as data can be obtained and comparison made of the changes, 
and it is known that the deepening of the bends in the last century 
has been enough to increase the river's length by many miles, and 
also that the cut-off- have been enough to reduce its length a great 
deal. ! believe it was Mark Twain who said if the caving went on 
uninterruptedly for a century or so New Orleans would be 5,000 
miles from St. Louis, and on the other hand if the cutoff process 
went on for a couple of hundred years New Orleans would be a 
suburb of St. Louis. As it is, a study of the subject has shown that 
the river has not perceptibly changed its length within a century. 
Its caving bends and cut-offs have compensated each other upon the 
whole during all that time. I wish I had the map here which you 
once had in the room occupied by your committee. It was a large 
wall map prepared by the Mississippi River Commission which 
showed the river and adjacent country from Cairo to the Gulf, in- 
chiding lands liable t" overflow, leveo, lakes, and bayous, all in de- 



tail. It would he Invaluable for your use just now. I suggest thai 
you make a requisition u]xm Colonel Bixby right now to send yuu 
one from Si. Louis. If 1 had that map it would delight me to show 
you one little stretcli of river, known as the "Greenville Serais," 
where there are four great bends, one immediately above the other, 
around which for a hundred years the river has flowed without ma- 
terial change and maintained for itself a perfect channel. 

But the demon of unrest has at last invaded those bends, and as 
long ago as 1890 the neck of the upper one began to cut away rap- 
idly, and there was serious danger of a cut-off. Now, a cut -off in 
one of those bends— there being four of them, one right above the 
other — would introduce such a violent disturbance in the river that 
the bends would all go one after the other very quickly, and with 
all those bends cut out there would be chaos in that part of the river 
for half a century or more to come. So the commission began to 
build a revetment at the upper one— Ashbmok Keck, it is called — 
as long ago as 1890 and has maintained it ever since, and so lias 
prevented a cut-off there. But quite lately the river has suddenly 
attacked the lower one of those necks — Inland Neck, it is called — 
with such fury that there is only about 7 no feet remaining now 
which the river will have to go through in order to make a cut -off. 
A revetment has been begun there and should he prosecuted with all 
possible energy. To prevent a cut-off at that place is the most 
emergent piece of work on the whole Mississippi River. 

Senator Burton. How long is the revetment that is required 
there ? 

Mr. Taylor. We can not tell just how long it will have to be. 
It can not be less than a niile, and maybe ".' miles, or possibly more. 
It is neces-ary to cover all the bank that is caving at the time; gen- 
erally something like a mile to start with. Then, if the caving 
shows a disposition to extend, the revetment is extended accordingly. 
I should think that it will be necessary to put in 2 or 15 miles of 
revetment at Bel md Xeek within the next two years. 

Senator BotTRNR, What would be the destruction of property 
if thai cut-off took place? 

Mr, TAYLOR, That could not be estimated at all. 

Senator BOVSNB, The destruction would Ik- enormous? 

Mr. Tavi,ok. Enormous beyond any figures, That cutoff would 
precipitate another at once. These slender necks, one above the 
other, would go like a row of bricks — knock one down and you 
knock them all down. 

Senator BURTON, What is the fall from the upper side to the 
lower side? 

Mr. Taylor, In high water? 

Senator Bth'ion. Yev 

Mr. Taylor, it fa the fall around ihe bend, 



Senator Burton. I know. Hut how much is that? 

Mr. Taylor. I should think it is not less than 7 or 8 feet. 

Senator BurtoK. Cutting across one neck in itself would not 
do any harm especially? 

Mr. Taylor. No, sir. 

Senator Burton. But the different course the channel would 
take 

Mr. Taylor. The effect would be to induce a great increase of 
velocity in that part of the river which would extend for 50 miles 
and more up and down the stream. The cutting off of those four 
necks would induce a fall of 25 or SO feet in the river. No one can 
tell anything about what the consequences would he of such a pro- 
digious change. 

Senator Boi;rxk, It would flood an enormous extent of terri- 
tory? 

Mr. Taylor. Yes. sir; a great extent of territory, and, what 
is worse, it would tear the banks and levees all to pieces. It would, 
for one thing. I think, destroy the city of Greenville in short order. 

There was a cut-off in 18*4 at Waterproof, which is about 20 
miles above the city of Natchez. That is the only cut-off that has 
taken place in the Mississippi River within thirty years, I saw that 
almost at the moment it occurred. The river was high; we went 
down in our steamboat past the upper side of the bend and around 
the point. There was no indication of any trouble as we went 
along the upper side of the bend, but when* we got around to the 
lower side there was a roar like Niagara, and the water was coming 
across the neck in great leaps, and by the next morning the steam- 
boats were going tip and down that channel. That cut-off intro- 
duced such an increased activity in the river that it immediately 
threatened another cut-off at Giles Bend, a little above Natchez. 
The caving on the upper side of Giles Bend was so accelerated bv 
the Waterproof cut-off that within three years we had to begin a 
revetment there, and we have been at work at it ever since. We 
have got above five miles of revetment in that bend now. It has 
been a very difficult thing to keep that neck from being cut off. 

f have spoken so far of revetments as means of preventing 
cut-offs and protecting levees, but if we are to look forward to the 
development and maintenance of a deep channel down the Missis- 
sipp River, whether it be 1-1 feet or less or more, then revetment 
assumes importance for another and entirely different purpose, 
(he only impediment to navigation in the Mississippi River is the 
bars. These bars come almost entirely from the caving banks. 
There is some sediment coming into the Mississippi River at Cairo 
from the Missouri, but it is a comparatively small portion. Alto- 
gether the greater part of the sand which builds up the bars comes 
from the banks in the vicinity. The -and and loam scoured out of a 
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bend are carried— I should say partly carried and partly pushed and 
rolled — along the bottom to the foot of the bend, where it crosses 
the channel into the next bend below. At the point where it crosses 
the channel the current loses its velocity to a large degree, ami with 
the loss of velocity has less power to transport sediment. Hence it 
deposits a large part of its load on the crossing below the bend from 
which it was taken, and that happens at every crossing. The greater 
part of the material that forms the bars comes from caving bends 
not far above. If the channel of the Mississippi could be emptied 
out. dry and clean, so that you could travel up and down it, you 
would find yourself passing through a series of small hills and val- 
leys. You would go through a crescent-shaped depression or valley 
with a bank at your side SO or lOil feet high. Then you would 
ascend a sand hill not quite so high, and then you would descend 
into another valley and then over another sand hill, and so on, 
Now, when the bed is filled with water these sand hills come up 
nearly to the top, and they constitute the only obstruction there is to 
navigation. In order to make the river navigable, we must cut off 
the tops of those bars. There are about 43 <if them be1t>\v Cairo 
that obstruct navigation now, or about that. What we do now i- 
to trim off the tops of those sand bars with dredges. Their average 
length is ahout 800 feel, in some eases several hundred feet more 
than that. 

Senator Burton. Do you mean downstream? 

Mr. Tayuh;. Yes, sir; downstream. They are, as a rule, about 
suit feet long. I have sometimes been asked the question very fre- 
quently, in fact — whether the improvement of the lower Mississippi 
tea 14-foot depth is practicable. I answer without hesitation that 
it is. Cut. for a reason which will be apparent when you think 
about it in a minute, the difficulty of making a channel in this way 
increases rapidly as you go deeper. In order to make a 'J-foot chan- 
nel we have to cut off, say, 1 feet from the top of the bar, which i- 
a common experience and an easy thing to do, For a I I -foot chan- 
nel we would have to cut off !) feet from the top of the same bar. 
We would have to cut not only deeper, but for a greater distance, to 
include the slope of the bar above and below. The cut would haw 
to be made longer and deeper and wider, too. When it comes to 
that we may introduce changes in the regime of the river, which we 
can not exactly foresee. You see, at low water these bars are dams 
between pools; there is a pool in the bend above the bar, and there 
is a pool below, and when yon cut through the dam the tendency 
of the increased (low is to lower the pool above a little bit. As little 
as 1 feet does not produce any visible change in the elevation of (| 1( . 
pools above or below, but if we undertake to make a channel II feet 
deep and make a cut across the top of the bar U feet deep and son 
feet wide we will let the water out of the upper pool into the lowei 
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pool in very large quantities, and if we repeat that process at every 
bar the tendency will be to tower the whole surface of the river at 
low water, and that will bring up more bars f^at are now too far 
down to give trouble. 

Senator Burton. That is true even when you are dredging? 

Mr. Taylor. Yes, sir. In our present operations we do not 
pay any attention to bars that are more than 9 feet below the surface 
of the water, but if we introduce such a number of large cuts across 
the bars as will let down the low-water surface of the river, so that 
bars that are not troubling us now will have to be looked after, we 
have to dredge more and more bars and go deeper and deeper, and 
will come by and by to a point where the work will become exceed- 
ingly difficult. I do not say it can not be carried to 24 feet, but I 
do say we will find it tremendously difficult ' i do it and keep that 
depth. 

Now, to do anything like that, Mr. Chairman and Senators, to 
get even 14 feet, it will be necessary, I think, that we shall reduce 
the quantity of sand which is eroded from the banks and deposited 
on the bars. Every revetment that is put in and holds its place 
stops that much caving and cuts off that much of the supply upon 
which the bars are fed. If the caving banks were all revetted the 
bars would be starved out; they would not disappear entirely, but 
they would be reduced to such small proportions that you would 
have a deep natural channel. I believe that if the banks were all 
revetted the river would become navigable to 14 feet without any 
other sort of an improvement at all. If we have in mind the prob- 
ability of looking for further depths in the Mississippi River, the 
course we want to pursue is to greatly increase the number of revet- 
ments, with the view of diminishing the activity of bar building. It 
is certainly true that the revetment of caving banks diminshes the 
activity of bar building. There is a stretch of river called Plum 
Point reach, about ?•> miles above .Memphis, where a large number 
of revetments were put in years ago and a large number of them 
are yet there. For 40 or 30 miles below that reach there has been a 
noticeable diminution of bars. They are of less height than they 
once were, and 1 think the evidence is clear that they have shrunk 
in consequence of the revetment- that have been put in above them; 
and there is nothing to account for it that 1 know of except the 
diminution of bar-building activity due to the revetments in Hum 
Point reach. 

If we ever expect to greatly increase the depth in the Missis- 
sippi River below Cairo, revetments will be necessary. Nothing can 
be more certain than that ; and inasmuch as every revetment that is 
put in now to protect the levee at a critical point will contribute at 
once to the diminution of bar-building activity and also to protect 
(be levee and so do H-rvice in tv.o directions at once, I say, gentle- 
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men, that I know nf no place in all the [Joked States where you can 
put $•) .00(1,(1(10 with more certainty Of useful results than right 
there. 

Senator BoRTON. Do you think this $4,000,006 which you have 
asked for is necessary for the protection of the work already done 
by the Government? 

Mr. Taylor, Yes, sir; it is. 

Senator Bourn ic. And for protection of property on the side? 

Mr. Tayi.or. Yes, sir. 

Senator Bourn k. And also looking toward the future improve- 
ment of navigation by deepening the river ? 

Mr. Tayi.or. Yes, sir. 

Senator Burton, What share of the sand bar building ma- 
terial, as you term it, in the river below Cairo originates from the 
caving of the hanks, and what share comes in from above? Von 
never made any calculation on that I suppose, but your statement 
gives less importance to that which Rows in from above Cairo than 
some have given to it. 

Mr. Taylor. I know it docs, but I think 1 am right there. 

Senator Burton. Now, reducing it to fractions, approximately, 
what would you say it was from the Mississippi River above Cairo 
ami what share developed in that section? 

Mr. Tavi,or. 1 should say. without any hesitation, although you 
must know that this is largely conjecture, yet I should say without 
hesitation, that not 1 per cent of it comes from above Cairo. 

Senator Burton Comes in from above. 

Mr. Tavlor. No, sir. 

Senator BURTON, (low about thai materia] which is here? 
What rate of progress does it make downstream? 

Mr. TAYLOR, h is moving downstream all the time. I am not 
able to say at what rate, or how many miles a year, but the caving, 
as a rule, begins at the upper end of the bend and increases in activ- 
ity as it approaches the lower end. so that the result of the year's 
work is to move the bend downstream a little. In this way the 
bends arc all the time moving downstream slow!) . 

Senator BURTON. You wotdd not be able to give any estimate 
Of the rale? 

Mr. Taylor, No, sir. 

Senator BURTON. And the place of that that goes down is sup 
plied by that that come- in from above? 
.Mr. Taylor. Yes. sir. 

Senator I'.i RTON, Now, a- I understand V0U mi this problem of 
the improvement of the navigation of tile river, you think the only 
effective way in which to obtain a material increase in depth i hi 
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Mr, Taylor. Yes, sir. That is necessary, in my (.pinion. 

Senator Burton. You would eliminate dredging? 

Mr. TAYLOR. You could not eliminate dredging {or the present. 

Senator Burton. I mean as an absolute reliance? 

Mr. Taylor. Yes, sir. 

Senator Burton. Of course you have to have dredging. 

Mr. Taylor. Yes, sir. 

Senator Burton. You do not think you would get 5 additional 
feet by dredging? You have now. 

Mr. Taylor. No, sir. 1 do not think you could get 5 additional 
feet bv dredging. We tried two experiments; one last year and 
one the year before. We experimented on two or three bars to see 
if we could get 14 feet by dredging. We made a success on two of 
them and a failure on the third. The result of the experiment as a 
whole was to indicate that an attempt to get 14 feet by dredging in 
the present condition of the river would be uncertain and unre- 
liable. 

Senator Burton. To increase the depth by spur dikes or by 
contracting the width of the channel would be a very different 
question. 

Mr. Taylor. You could not do that. 

Senator Burton. Or by dams or anything of that kind? 

Mr. Taylor. 1 do not think so. 

Senator BURTON. Now we come to the point of deepening the 
channel by revetment, the most reliable, but a very slow process. 

Mr, Taylor. Bound to be slow; yes, sir. 

Senator Burton. And it would take a good many years? 

Mr. Taylor. A good many years, and slower and slower as you 
went on. J would like to say this before 1 forget it ; and that is we 
could give you 1<> feel now without any trouble in two years. My 
opininn is that it would be a wise thing for Congress to do to make a 
requirement of Hi feet, and 1 thin I; it w>u1d be a good thing to put 
in the bill this year that the work -hall be conducted with a view to 
obtaining 10 feet from Cairo down within the next two years. 

Senator BURTON. One foot additional to the present depth? 

Mr. Taylor. Yes. sir. 

Senator Morton. Would you require any additional equipment 
in the way of dredges for that ? 

Mr. Taylor, t do not believe we would. 

Senator Burton. In going up and down the river are there 
complaints of shallow depth? 

Mr. Taylor, No, sir. 

Senator Burton. The sole appeal is for the protection of prop- 
erty ? 

Mr. Taylor. That is the only outcry now. 
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Senator Burton. The applications that are coining now do not 
ask for a greater depth of water? 

Mr. Taylor. No, sir. 

Senator Burton, Never have, have they; 

Mr, Taykjr, Oh, yes. 

Senator Burton. That was where there was a shallow place on 
a bar or something of that kind, they would ask you? 

Mr. Taylor. Yes, sir. 

Senator Burton. Conceding your claim for $4,000,000 as a 
maximum amount, could you economically spend any more than 
that on this river? 

Mr. Taylor. No, sir; I think not. 

Senator Burton. Could you ever, in years to comer 

Mr, Tavlor. I do not know, hut not for a few years to come. 

Senator Burton. Four million dollars a year you regard as the 
maximum amount that you could economically spend on the river? 

Mr, Tavlor. Yes, sir; 1 believe it is. 

Senator Burton. What is your opinion as to the shallow-draft 
and deep-draft navigation in that locality? 

Mr. Taylor. My opinion is that this country has a great lesson 
to learn as to the value of shallow-draft navigation. Of course 
there is great economy in deep-draft navigation- — the value of a 
channel for navigation increases with the square of its depth, I sup- 
pose you might say — hut at the same time there is a great value in 
shallow navigation. 1 look forward to the time when we .shall have 
in this country a vast system of internal waterways of ail depths, 
from a few inches to many feet, all of which will be made useful 
and profitable. 

I have been watching for two or three years an experiment in 
the Mississippi Valley with gasoline motor boats. The boat con- 
sists of a barge not much longer than this table and not more than 
twice as wide as this table — just a box like a piano box ; a water- 
tight box not more than 'i feet high. The gasoline motor at the 
stern is about as large as an automobile, and propelled by some sort 
of a gasoline engine. [ have seen more of them about Yicksburg 
than elsewhere. These boats load up 2 or :} or I Urns of freight 
maybe more, I do not know how much — and go Up the bayous of 
the Yazoo Basin and the little streams there through tin- narrow, 
shallow channels that intersect that basin. They do not draw nunc 
than a foot and a half, and they seem to be doing a good business 
and increasing rapidly. They are like what you might call an 
aquatic truck. One man does the whole business. The owner sits 
in the stern and is captain, pilot, and engineer all in one. 

Senator Burton. In the navigation below Cairo, with the ex- 
ception of the coal that comes down lite Ohio River, there is prac- 
tically no long-disiauce navigation. is there? 
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Mr. Taylor. Not niacb, although I ran across, every once in a. 
while I run across shippers who tell me that they shipped their 
freight on the Mississippi upstream as well as down. 1 happen to 
know a member of a large drug firm in St. Louis who told me the 
other day that they were shipping all their oriental stuff, their olive 
oil, barks, essences, and drugs that come from the Mediterranean 
and Eastern countries entirely by water— by ocean vessels to New 
Orleans and from there to St. Louis by river. 

Senator Burton. They have no through passenger boats now? 

Mr. Taylor. There are no through passenger lines from St. 
Louis to New Orleans. 

Senator IIukton. They ship on freight boats? 

Mr. Taylor, Yes, sir. 

Senator Burton. There is very considerable traffic south from 
Memphis to Helena, is there not? 

Sir. Taylor. Yes, sir. 

Senator Burton. And from Yicksburg to Natchez? 

Mr. Taylor. Yes, sir. There are lines of boats from New 
t irleaii;- to Mcmplm thai carry pas-engers, and there is a line from 
Memphis down to Vicksburg and lines from Yicksburg tu New 
Orleans. 

Senator Burton. There are no through passenger or freight 
boats from Cairo? 

Mr. Taylor. I can not say about that. 

Senator BURTON. You are familiar with the line at New Or- 
leans that they call the Mississippi Yalley Transportation Company? 

Mr. Taylor. Yes, sir. 

Senator Burton. Up to just a few years ago they carried con- 
siderable freight down the river? 

Mr. Taylor, Yes, sir. 

Senator Burton. When was it at its height? 

Mr. Taylor. 1 think its greatest development must have been 
between 1870 and 1880. 

Senator Burton. The same company : 

Mr. Taylor. The same company, 1 think so. These boats 
were at their greatest activity before the Mississippi River Com- 
mission commenced its work. 

Senator Burton. In what way did they carry their freight? I 
think the committee would like to know. 

Mr. Taylor. They carried their freight in barges, handled by 
stern wheel towboats — a number of barges by one towboat. Tliey 
had no trouble in taking down ">o.oon bushels of grain in one tow. 

Senator Fryk. Any of those gasoline boats on the Mississippi 
River? 

Mr. Taylor. Not on the Mississippi River proper, they are too 
little for that. 



Senator Galunger, Have you given any thought to the type 
of barge used in Germany ? 1 think it is 206 feet long, carries 600 
tons, with a draft of 5] i feet. 

Mr, Taylor. I have given no thought lo it at all. 

Senator BuRTOK. Tlie usual barge is something over 1,000 tons. 

Senator Gali.inc.kr. They have one type of noil tons. 

Mr. Taylor, I have seen them on the river Rhine, that is all 1 
know about it. 

Senator Gallinckr. What do you think of the possibilities of 
using them on the Mississippi River? 

Mr, Taylor. 1 do not see any reason why they should not he 
used to a very great extent. There is a channel of !> feet from 
Cairo to New Orleans, and it feet is sufficient for highly profitable 
navigation, in my opinion. 

Senator Burton. What is the reason commerce will not use it ? 

Mr. Taylor. There are a whole lot of reasons. The answer 
to that is almost as comprehensive as another committee is expected 
to give why tines have increased. The main cause, in my opinion. 
is want of confidence. 

The Chairman. In the river? 

.Mr. Taylor. Yes, sir; in the permanence of the improvement. 

Senator &URTON. That is, if they had \) feet permanently they 
could well 

Mr. TaylOR. Yes; but that !) feet is dependent upon appro 
pnations made by Congress from year to year. 

Senator BURTON. Congress bad appropriated enough for the 
other years - 

Mr. TAYLOR. They have done so of late, but not always in the 
past. Shippers are not sure they will in the future. 

Senator IUrtox. I think, so far as dredging is concerned, you 
could have confidence in that. 

.Mr. Taylor. River navigation depends upon individual en- 
deavor. To build a fleet of boats to navigate the Mississippi 
River profitably would cost several millions of dollars, and it is not 
Surprisng that men hesitate to do it. It is not strange, in view of 
the history of the river. Thirty years ago there was a great clamor 
for the improvemtnt of the channel. The Mississippi River Coin- 
mission came in with a blare of trumpets; they were going to gi.'t H 
feet right away- That goes back, I expect, beyond the active recol- 
lection of you gentlemen about this subject. 

The Chairman. Not beyond mine. 

Mr. Taylor. Not beyond your recollection if you were giving 
attention to it at that time. If you had time, I would like to give 
you a little bit of history there; it is interesting. As soon ;i s the 
Eads jetties had been successfully opened in I H7H by the contrac- 
tion of the channel and the increase of the How over the bar 
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people said at once. Why can not we apply that principle to the 
whole river? Captain Eads thought we could. He said we could; 
and Captain Eads's word went a great way in that day. The Mis- 
sissippi River Commission was created upon the faith of the coun- 
try in Captain Eads. He was oue of its members at the beginning. 
It was called Eads Commission for some years, 

Tlic CHAIRMAN. Let me remind you right there thnt Captain 
Eads was going to cross the Isthmus'; he was going to send the 
ships over on rails. 

Mr. TAYLOR. I know he was. I watched that project some, 
too. Captain Eads wrote the first report. He formulated tlve orig- 
inal plan, which was f<-r the improvement of the channel by concen- 
tration of flow solely and alone. He proposed to bring the low- 
water width of tlie river to approximately 3,000 feet along its whole 
course. This was to be accomplished by holding the caving banks 
by revetment and by building up banks where the river was abnor- 
mally wide by deposits of sediment produced by dikes. We started 
in on that plan, and selected a place called Plum Point reach, 35 
miles above Memphis, and another one called Lake Providence 
reach, about the same distance above Yicksburg. They were the 
worst places in the river. We started in with high hopes, and were 
going to have R feet to Cairo in short order, lint we encountered 
all sorts of unexpected difficulties. We did not know how to build 
revetments for such conditions. We started out with mattresses 
about 300 feet long and 125 feet wide. Those would do very well 
on the Missouri, but they would in t do down there. Wc gradually 
increased them in size and improved them in construction, but for 
several years the work of revetment was «; unfortunate that in 1884 
Congress prohibited any further revetments on the Mississippi River. 

Senator Gauj.vofcr. When was that. Judge? 

Mr. TAYLOR, I think that was in 1884. The Secretary of War 
construed that prohibition to mean that we could not even repair 
those we had, and we lost millions oi dollars because of the prohibi- 
tion. But it was soon withdrawn. 

Senator BURTON, When was it changed? 

Mr. Twi.mt. I think it was in force two years, but I am not 
certain whether it was two or four. 

The CHAIRMAN, i think it was two years only. 

Senator Buhton. That is entirely new to me. It was before 
my time. Do you mean that there was an express prohibition of 
revetment by Congress in making an appropriation? 

Mr. TAYLOR. Yes, sir; an express prohibition of revetment in 

the appropriation bill. 

The CHAIRMAN, Senator Burton, the evidence justified it at 
the time. 

Mr, Taylor. There was a good deal to justify it. Then, in 
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regard to what we called contraction work, llie dikes that were built 
Upon the bars to narrow the channel. This contraction work was 
surprisingly successful at the start. We obtained some prodigious 
deposits of sediment in the chutes and bars where we were trying to 
build up land. ] have known as much as 30 feet of deposit to be 
made in one season as a consequence of permeable dikes that we 
set up. 

The Chairman. On top of the dikes? 

Mr. Tavlor. No; below the dikes. But these dikes had a bad 
habit of doing their work wonderfully well until they built up the 
deposit to the point where it became most important that they should 
continue to do it, and then they would quit and let the floods go 
across, cutting into the deposits that had formed and making little 
channels across them. Then, if the dikes were a little too high, the 
drift coming down the river would break them off, and if they were 
a little too low the water would go over them without making the 
deposits, so that part of the work proved to be very, very difficult 
And yet, with all those embarassments, Mr. Chairman, we did make 
substantia] and useful headway in developing the channel at I'ium 
Point Reach and Lake Providence reaches. We did demonstrate 
that the theory upon which we were going- was sound in all its parts. 

Where the work was put in and kept in; where the revetments 
on the banks held ; where the width was narrowed to 3,000 feet, we 
got an immediate improvement of the channel. We were working 
then for 8 feet, and we got s feet through the improved reaches at 
Plum Point and Lake Providence. Put as we went along the ex 
pense increased enormously ; we estimated revetments at the begin- 
ning to cost $12 a running foot, We improved mir revetment^ as 
they never had been improved in the world. Our engineers ac- 
quired a skill in making and sinking mattresses that never had been 
acquired before. Where we began with mattresses 300 feet long 
and 185 feet wide, we increased the dimensions to 1.SO0 feet long 
and 300 feet wide. There were improvements in manner of con 
st ruction as important as the increase in size. At last we reached 
the point where we could hold the banks, but the cost had in- 
creased to $30 a run rung foot. Put in all those years — Fifteen or 
more — we had never been able to get out of those reaches. 

Senator Newlands. Get out of those reaches? 

Mr. Tavi.or. Yes; those two reaches, Plum Point and Lake 
Providence. We made an improved channel there, a highly im- 
proved channel, and if we could have secured as good a channel 
from Cairo to Ww Orleans as we did in those two reaches, mr 
vwirk would have been a great triumph. 

Senator N'i:wi,ani>s. On an average, how much did you have 
annually "r 
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Mr. Taylor, I should say on a rough average. Senator, some- 
thing like two millions a year. 

Senator Burton. For the first few years it was several hun- 
dred thousand in excess of that. 

Senator Ni?wi,a.n*ds. And you now think you could spend $4,- 
000,000 advantageously ? 

Mr. TAYLOR. Yes, sir. 

Senator Newlands. Do you think that would be enough for 
the next ten years? 

Mr. Taylor, I believe so. As I was saying, we spent all our 
money in Plum Point and Lake Providence reaches, and we made 
an improved channel there; that much was of little value. The 
commercial interests on the river became discouraged. The men 
who owned the steamboats and barges were waiting for the improve- 
ment of the channel, waiting and waiting, and it did not come. It 
did not do any good to have a good channel for 20 miles at Plum 
Point and 10 miles at Lake Providence while there were bars else- 
where. The old steamboats and barges were wearing out, and their 
owners did not dare to build new ones YVc made a careful estimate 
of how long it would take us to carry this kind of improvement to 
Cairo, and wc found that at the best we could hope to do, considering 
the supply of material, the work to be done, and what we supposed 
would be the possible appropriations by Congress, it would take fifty 
years at least. That would not answer the purpose of commerce. 
Those were dark days. For several years the commission was in a 
position where it could have been accused of having thrown away 
millions of dollars in the Mississippi River without any results. For 
several years 1 felt like I was sitting on a powder magazine and 
didn't know what day some enterprising newspaper man might not 
ransack the records and shi <w us up to be a set of utter incompetents. 
Just at that time there came into view the hydraulic dredge which 
had lately been introduced in this country, and the thought came to 
us that we might, after all, with the help Of the dredge solve this 
problem of a channel. 

1 remember having said once in a speech somewhere that, as 
for this idea of dredging bars, a man might as well undertake to 
lower a flood by carting away the water as to handle the Mississippi 
sand bars with dredges. We had a very bright engineer at that time 
in the fourth district at New Orleans. We also had a hard problem 
to deal with at the mouth of Old River to keep that channel open to 
the commerce of Red River, and we had been trying to do it with a 
dredge. The mud in that river is like soft soap and as fast as we 
dipped it up and put it on the bank it would run in again. We sent 
Captain Mitlis around the United States to study the subject of 
hydraulic dredges, and as a result of that trip he designed a dredge 
to he used on the Red River. That dredge was an wonderful piece 
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of machinery, ant] we have never had any trouble since keeping the 
mouth of the river open for navigation. Then, in view of the suc- 
cess of Captain Millis. we went to work ami built an experimental 
lireilge for trial on the bars of the Mississippi River, One of the 
members of the commission designed it ami we called it the Alpha — 
i wry good name, the first of its kind. The result of those ex- 
periments were so successful that we were encouraged to go further. 
ft was manifest that the success of the work would depend upon 
being able to get through a bar so quickly that the current could take 
possession of the cut and keep it open before it would fill up. We 
called to our assistance the three best engineers of that class in the 
United Stales. We took them on the boat and took them down the 
river and we showed them what we had to do, and spent several days 
in consultation. We said, "What do you think you can do under 
these conditions with a hydraulic dredge? We want you to make us 
a dredge just as powerful as machinery can be to float in this water. 
We want to find out how quickly it is possible to cut through a bar " 
We said, "We want each one of yon to give us a design for a hy- 
draulic dredge for this work with an estimate of the cost at which you 
arc willing to undertake to build it, and we will give a contract to one 
of you. We want to make certain specifications ourselves. We want 
the dredge to be capable of handling at least 1,600 cubic yards of 
sand an hour and transporting it a thousand feet through a pontoon 
pipe; the boat to have a draft not to exceed 6 feet and a width not 
exceeding 10 feet ; we want each one of you to design a dredge which 
he thinks will have the besl possible adaptation to that work, and we 
will take one of them— not necessarily the cheapest one, but the one 
which we think will do our work the best and most advantageous to 

buy, counting price a e consideration, and we will give each one 

of (he unsuccessful bidders $1,500 for making his plans.*' In that 
way we built the Beta, the second dredge, and that boat on its trial 
accomplished the astonishing feat of inking n[i mid Lraiispurting to 
a distance of 1,000 feet tf f 000 cubic yards of sand in an hour. I 
hesitate somewhat to make this statement, because I am speaking en- 
tirely from memory, and my memory of figures is very unreliable. 
But that is my recollection. At all events, it was something phe- 
nomenal— something which had never been heard of before. It 
settled the question. It was then obvious that it was possible to 
make a dredge boat tli.it v.ould cut th rough a bar so quickly thai 
the water could take possession "f the cut and How through it before 
it would begin to fill up; and that was the beginning of dredging 
on the Mississippi River, i slept far better for a good many nights 
after thai. 

Senator BtlRTON. When was the Beta built? 

Mr. TAYLOR, I ait) the worst man on dates there i ver was in the 
world. 
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Senator BusTQN. Do you remember. Colonel Rtxby? 
Colonel Bixby- I do not remember; it was long before my day. 
Mr. COOLEY. 1896 or 1897. 

Mr. Taylor. Mr. Cooley is a walking encyclopedia of facts, and 
be undoubtedly knows better than I do. 

Senator lii'RToN. You stated you do not think any material in- 
crease in depth would be obtained "by dredging. Are you sure that 
there wilt not be as much further advance m the make of dredges 
and the amount of material that they will be able to handle, and that 
they will accomplish just such astonishing results as the Beta did 
before? 

Mr. Taylor. I think there might be. 
Senator Burton. Is there any limit to size? 
Mr. Taylor. There is a limit to draft, of course. A dredge 
boat used on a bar must be of such shallow draft that she can get 
on the bar and get through the river ; but a dredge boat might be 
made twice as great as the Beta. 

Senator Burton. You would still have that problem of pools, 
with bars above? 

Mr, Taylor. Of course. 

Senator Burton. And the difficulty of handling that enormous 
mass of material ? 

Mr. Taylor. Yes, -ir. Since that time we have built eight 
smaller dredges. As we built the Beta as an experiment, she was 
not very well designed for active work, although she has done a 
great deal of good work since and is still serviceable. The dredges 
we have now, the best one-, handle approximately 2,000 cubic yards 
per hour. 

The Chairman. Did we not import one of those dredges? 
Mr. Taylor. Xo, sir. 

Senator Gallin^r. That was at Galveston. 
Mr, Taylor. I think there was one or more imported for use at 
Galveston. We have been improving these dredges all the time; 
the last one built has always been the best, and we expect to improve 
them still further. 

One of the members of the commission was abroad last year in 
attendance upon the navigation congress at St. Petersburg, and while 
abroad he was authorized to spend several months on the continent 
in the study id the latest developments in suction dredges, and he 
brought with him a Urge mass of very valuable material, by the 
aid of which we are expecting to build another dredge which will be 
superior to any we now have. 

The Chairman. What solidity is there to the sand on a bar? 
Mr. Taylor. It varies. It depends largely on bow long it has 
been there. Sometimes the bars are very hard, but the average bar 
is quite soft. In a few places on the river the bars contain a good 
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bit of gravel and they are quite hard. But such bars are not com- 
mon. There is one thought, Mr. Chairman, which I want to ex- 
press in reference to the deepening of the river by the building of 
revetments. I think the river itself teaches a lesson on that point, 
from which we can get some sound deductions. The river in its 
lower reaches has by nature a deep channel. There is no necessity 
for any improvement in depth, except at one or two localities, any- 
where below Red River. Now, in my opinion that is to be attributed 
mainly to two causes. The first is the continuity of flow in the same 
path, and the second resisting power of the banks. I ought really to 
reverse the order of those causes. In the lower reaches of the river 
the banks are formed by deposits of finer sediment than that de- 
posited in the upper reaches. This forms a hard, tenacious soil 
which erodes slowly. This greater permanence of the banks keeps 
the curent flowing in the same path and it cuts its channel deeper 
and deeper. 

Now, by revetment, wc imitate to a certain extent that condi- 
tion. We increase the relative resisting power of the bank, and in 
doing that give the river a chance to scour its bed and make itself a 
better channel. So I look to revetment first for a reduction in the 
amount of bar building material which travels down the river; and 
second, for a greater perseverance of the river in ihe same line of 
flow from year to year. These two causes together will be sure to 
give us an improved channel. As to how much, 1 don't know. I 
have no doubt it will be 11 feel, with complete revetment of the 
caving bends. 

Senator Burton, Speaking of revetment in the earlier work of 
the commission, you limited the location to those two places where 
it had an immediate effect in the regime of the river and naviga- 
tion? 

Mr. T.wxok. Yes, sir. 

Senator Burton. This revetment at Bolivar was the first ex- 
ception? 

Mr, TrWi.oK. Yes, sir; the first exception. 

Senator IU'KTon. That was about 18SS? 

Mr. Taylor. That was the date; but 1 was not right in saying 
what I did in answer to your question. The LJolivar revetment was 
the first one put in to save a levee, but we had put in some at 1 lick- 
man and Columbus, in Kentucky, at an earlier date to save them 
from tin- aitacks of the river 

Senator BtTBTON. Your method of -election is where it will s.ivc 
the levees? 

Mr, Taylor. Yes ; to meet emergencies, where it will save the 
levee or prevent a cut- H 

Senator Bi'RTon. Yon arc speaking of .mm- causes of the 
decadence of traffic; what are some of those? 



Mr. Taylor, What I have said pretty nearly covers the sub- 
ject. The old boats have worn out, and there Is no possibility of the 
restoration of traffic on the Mississippi except by building new- 
boats at a large outlay of capital. The people who would do that 
sort of thing are distrustful of the permanence of the channel and 
are afraid of the railroads. 

Senator Burton. The railway system is very different from 
what it was forty years ago? 
Mr. Taylor. Yes, sir; very. 

Senator NSWLANDS. What" is the possibility of restoring river 
transportation? It is practically dead now. 

Mr. Taylor. I know it is. I think it can be restored, but its 
restoration, in my opinion, requires two things : First, confidence on 
the part of the people; and in the second place, some sort of protec- 
tion against ruinous railroad competition. I think the present laws 
which allow the railroads to cut rates to any extent to meet water 
transportation are not right. I think there ought to be some limita- 
tion upon the right of railroads to cut rates as against water trans- 
portation. 

Senator Burton. Speaking of that confidence. You say the 
Mississippi Valley Transportation Company was really doing more 
before the commission took up the work at all? 
Mr. Taylor. Yes, sir; 1 think it was. 
Senator Burton. 1 >ee no lack of confidence there. 
Mi. Taylor. It had embarked ujion an enterprise — 
Senator Nkwlanos. They had the railway competition at that 
time, didn't they? 

Mr. Taylor. They took the river as it was. 
Senator IVkton. The transportation company was building 
new barges and obtaining new tugs and had a very large number of 
them clear down to the beginning of this century, and they sold 
out one by one and finally sold out all of them in 1904. 

Mr. Taylor. They may have sold out finally in 1904 I thought 
they had substantially quit before that. There is another thing 
to be said about it, and that is that the men who were behind that 
enterprise switched off and became interested in other lines of busi- 
ness that were much more profitable and they let the barges go. 
There was a great Ln«mi in St. Louis about that time in developing 
trust companies, and Mr. Haavstick became interested in them, 
and he could very well afford to let his barges go. 

Senator Burton, hi regard to the railroad competition, what do 
you say to a statute which provides that when a railroad has lowered 
a rate on the line by rail in order to compete with river transporta- 
tion that it can not "restore that rate unless the Interstate Commerce 
Commission approve* and finds that the rate was not lowered merely 
to cm out the water transportation: 
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Mr. Tayi,ur„ [ think that would he wise. 

Senator BuITON, Would you go so far as to give the commis- 
sion authority to make the minimum rate? 

Senator Martln. If the long and short haul clause was abso- 
lute and did not have the exception, that would cure the trouble. 
Tlie long and short haul clause is subject to exception. Now, where- 
ever there is water competition, then they change the rate to suit 
themselves, although for a shorter distance they wit! charge not half 
as much. 

Senator Burton. The Waterways Commission expresses the 
opinion that it had heen carried further than it was originally in- 
tended. 

Senator Martin. If that clause of the law was free of that ex- 
ception and made absolute and unconditional, it would meet the diffi- 
culty of the situation. 

Senator Burton. That is a pretty big problem, Senator Martin. 

Senator Martin. It is a large problem, 

Mr. Tavi.o«. I think it would encourage commerce if you 
would put in the law now a direction that the In feet he obtained 
below Cairo within two years. It would signify that the (Government 
had taken a step forward which would go a long ways to gain the 
people's confidence. 

Senator Burton. Is not the decrease in these grain shipments 
due to the fact that flour mills have heen established along the route 
by which the grain goes, and that it is different right now from what 
ii was then? 

Mr. TAYLOR. I think that may be so. 

Senator Morton, Is not this a pretty important factor in the 
situation — tlie absolute lack of terminal facilities r 

Mr. Taylor, It is a very important factor, I think; highly m 
portant. 

Senator Xrwt.Axns. Do you think if the improvement was 
made there to give 10 feel and was assured on the river, that the 
people themselves would establish these terminal facilities and 
build the steamers? 

Mr. Taylor. J don't know ju-t how far that would go. That 
would very much encourage them to do it, hut just how far thev 
would go I do not know. The towns and cities along the river, I 
think, would be encouraged to build wharves and terminal facilities. 
Those are the parlies that ought to build them ; the cities and towns 
along the river ought to make their own terminal facilities. Yon 
could hardly expect the shipper 1<> do it. . 

Senator StonK. Do you know what the comparative difference 
would he of freight rates on the river and by rail? 

Mr, Tavi.ok. Xo, sir; I am not informed on that subject, 
Senator STONE. About the matter of making the provision BO 
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that the levees bordering on the river would he taken care of by the 
riparian owners — you expressed yourself several years ago before the 
Rivers and Harbors Committee on that? 

Mr, Tavi,ou. If I understand your question, my answer would 
be this : We have long been looking forward to the time when the 
property owners would be able to take care of the levees there them- 
selves without any help from the Government. That time has come 
with respect to one large levee district. The upper Yazoo Levee 
District has taken care of its own levees entirely for four years, and 
has expended, 1 think, in that way something over 52,000,000. There 
are other districts, especially some on the west side of the river and 
some in Louisiana that may be able to do that within a very short 
time. In the last two or three years the levee authorities have very 
generally expressed the opinion that if we could take care of the 
banks and protect the levees against the encroachment of the river 
by caving, that thev could lake care of the levees. 

Senator Stone. Now, if this large appropriation is made that 
you ask, ought not the commission begin insisting on that? 

Mr. Taylok, 1 think we ought. 

Senator Stum;. That the communities take charge of the 
levees? 

Mr. Taylor, Yes, sir; 1 think so. 

Senator Boi km:. I)o you mean the construction or mainte- 
nance? 

Mr. Tavlok. lintli. We have always done that to the greatest 
extent possible, and with few exceptions the people have responded, 
as we thought, to the extent of their ability. There are some in- 
stances where they did not, but in very few localities. 

Senator Stone. Would you deem it wise to insert a provision 
prohibiting the commission from using the money for levees? 

Mr. Taylor. In ibis bill? 

Senator S'ionk. Yes. 

Mr. Taw.ok. Oh, no; 1 would not do that. Let me tell you 
about that. There are some places in which the levees ought to be 
built higher, where the riparian owners are very feeble, and yet 
where the levies ought to be made higher, and some places where 
the levees ought to be extended where none have been built yet. 
Two of these places are at the foot of two great basins. One of 
these is the St. Francis, which begins a little way above Cairo 
and extends flown to a little above ! lelena. The St. Francis River 
flows down that basin and empties into the Mississippi River a little 
above Helena. The foot of that basin has been left open in order to 
let the surplus water escape into the river, ami it must always be left 
open ; but the levees have not been extended down as near to the 
foot of that basin as I hey ought lo be. There are a few miles of 
levee that ought to be built there in which the Government will have 
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to assist. The citizens can help, but the Government will have to 
assist if it is to be done within any reasonable time. A similar con- 
dition exists ai the tout of ihe Yazoo Basin. The Yazoo River for- 
merly emptied into the Mississippi at the foot of that basin, jus! ;i 
short distance above Yieksburg, but in the recent years the Govern- 
ment has diverted the Yazoo from its former course and carried it 
down in front of the city of Yieksburg, There is no reason now why 
the levees should not be carried down close to the city of Vicksburg, 
and it ought to be done : and there will have to be some help there. 
There is another contingency that might arise, Mr, Chairman, which 
would require the expenditure of a large amount of money on the 
levees below Red River. There is a provision in this bill that the 
commission shall examine and report upon the feasibility and desira- 
bility of divorcing the Red River from the Mississippi. That means 
building a dam across < lid River, which connects Red River with the 
Mississippi so that all the water of the Mississippi must go down 
hut ween the bankN to the Gulf. As it is now the Mississippi floods 
divide at Old River, and part of the discharge goes down the Alcha- 
fulaya to the Gulf. There has been for many years a strong demand 
to close that mouth. It has been awaiting the completion of the lock 
at Plaquemine which lets the Red River commerce into (be Missis- 
sippi at that point. Now, that lock has been completed, and the 
demand for the divorce of the Red River from the Mississippi has 
become active and urgent. That division ought to be made some 
l fine. Whether in the near future or not, is a question. If it should 
be, it will produce a condition of things which will require a consic] 
trablc increase in the height of the levees from there down to the 
Gulf. 

Senator ilrHTox. This water, when the Mississippi is high, 
which flows through Old River and down the At.hafalava. would 
How directly down the Mississippi ami raise the level of 'the water 
very much. 

Mr. Taylor, Yes, sir; that is what would happen. We know by 
experience that two or tiiree times in a century, at long Intervals, 
extraordinary floods do occur— floods like they had in Paris, that 
eclipse all former records for long periods of time. Now, with the 
mouth of Old River closed by a dam and the levees remaining as they 
are now such a flood as that would inundate the whole lower COUfttrv. 

Senator fit'RTON. Can you state briefly the reason for closing 
that? 

Mr. Taylor. It is mainly to relieve the Atchafaltya Basin from 
Mississippi flood water, and so protect the lands in that b;o-in. or, 
rather, make their protection and reclamation easier. 

Senator SlONfi. Leaving this out, can you g\xc an estimat- of 
bow many miles we would fill out to build tcvee 

Mr. TAVU*K,,Of new levees not more ih:m 50 miles, I think, 



Some of the present levees are lacking in the necessary height and 
strength for entire safety. We have a standard — I do not know how 
interesting alt of this is to you gentlemen — we have a standard 
h eight which the Mississippi River Commission has established, and 
which is regarded as safe, and that is ihat the crown of the levee 
shall he :) feet above the highest known water in that locality. I 
will explain that a little. The flood level or flood surface of the 
Mississippi Uiver is a very irregular line; it does not follow a defined 
and continuous slope. 

Senator BouknS, It depends on the topography of the country, 
does it not? 

Mr. Taylor. It is subject to a great many causes, and we have 
this method of keeping track of it. At every great flood, there is an 
examination made of the river along the banks by men in skiffs, who 
drive nails in trees every mile or so at the water surface, and that 
gives us a record of the flood height at those particular points. Five 
miles below it may be quite different, and five miles above it may be 
mute different again ; so that the top of the flood is a sort of undu- 
lating line ; and as the levee is built to a height of 3 feet above that 
watermark, it is 3 feet above the highest known water in that 
locality. There are some places in the levee that are below that 
height, and they must be brought up. How much the Government 
will have to help on that I do not know. 

Senator Burton. Of this 50 miles you would expect at least half 
to be paid by the locality, would you not? 

Mr. Taylor. 1 should think so; yes, sir. 

The Chairman. You will be here to-morrow, will you not, 
Judge Taylor? 

Mr. Taylor. I will remain here, Mr. Chairman, if I can be of 
any service to the committee. 

Senator BOURNE, What is the general process of local contribu- 
tion in the way of cooperation? Do they bond their land? 

Mr. Taylor. It is done in this way: The local communities 
have organizations authorized by statute, and they raise money by 
taxation. They issue bonds, too, and nearly all of the districts are 
bonded now for as much money as they can borrow. The work on 
the levees i> parceled out by consultation between the United States 
district officer and the local levee officer. 

Senator BOURNE. Under the direction of the United States dis- 
trict officer? 

Mr. Taylor. We allot, for instance, say, $100,000 for the 
lower Yazoo district. The United States officer there knows that he 
has that amount to spend there. The local engineer of that district 
knows how much he can spend. They meet in consultation and go 
over the ground and agree that the United States officer shall take 
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this much of the work and the local engineer the rest, Tt is all clone 
to the approval of the United States district officer. 

Senator Bourne. The new land formed or reclaimed, does that 
go to the levee districts? 

.Mr. Taylor. That goes to the riparian owners. 

Senator Burton. The State of Louisiana has a tax over the 
whole State, do they not? 

Mr. Taylor. Yes, sir. There is a tax extending over the whole 
State to a certain amount. That is the only State in which there is 
anything of that kind. 

The Chairman. The committee will now stand adjourned until 
10 o'clock to-morrow morning. 

(Accordingly, at 4.40 p. m., the committee adjourned until to- 
morrow morning, Wednesday, March 5. liHD, at In o'clock.) 
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APPENDIX D. 

THE MISSOURI RIVER. 
WEDNESDAY, MARCH 8, 1910, 



Committee on Commerce, 

L'xited States Senate, 

Washington, D. C, March ■?. Tpro, 



The Committee on Commerce of the United States Senate met, 
pursuant to adjournment, at IO.30 a. m. 

Present: Senators Frye (chairman ), ( Nelson, Gallinger, Pen- 
rose, Perkins, Bourne, Burton, Martin, Stinc, and Simmons. 

The Chairman. The committee will please come to order. 

The Senator from Oregon wishes to ask Mr. Cooley a question, 
and the chair hopes that in answering Mr. Cooley will be as brief as 
he possibly can. 

Senator Stone. Mr. Cooiey dues not .seem to be here, Mr. 
C ha inn an. 

The Chairman. Mr. C'ulli.m, do you wish to say anything now 
about the Chicago matter? 

Senator Ctu.om. I do not want to discuss the subject at all 
except the provision relating to Illinois, and I would prefer to do 
that after the others are through. 

The CHAIRMAN. Suppose you do it now; it will relieve you 
from attending on the committee hereafter. 

Senator Cci.i.om. If there is anybody else present who has any- 
thing to say, 1 would prefer that they make their statements first. 

Senator Stone. There is present this morning Mr. Fox, an engi- 
neer who has had a large experience on the Missouri River. lie 
wants to return today, and 1 would like some time, as soon as it is 
convenient for the committee to hear him. t<> let him proceed, lie 
can do so after Senator Culbm has made his statement. 

Senator Cri.LOM. If he is here, let him go on right now. 

The Chairman. Very well. We may just as well take up the 
Missouri River one lime as another. We already have some evi- 
dence in relation to it from gentlemen who have been before the 
committee. 
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Senator STONE. Colonel Bixby spoke something about it. 
The Chairman, So that we will hear the engineer now. 
Senator Stone. This is Mr. Fox, of Kansas City. 

.-TATE. ME NT OF S. WATERS FOX. 

The Chairman - . What is your name? 

Mr. Fox. S. Waters Fox.' 

The Chairman'. What is your business? 

Mr. Fox. A civil engineer. 

The Chairman. Are you a government engineer? 

Mr, Fox. No, sir. 

Senator Burton. Have you ever been in the employ of the 
Government ? 

Mr. Fax. I was employed for twenty-four and one-half years 
on the Missouri River work. 

The Chairman. On Missouri River work? 

Mr, Fnx. Yes, sir; I first entered the service, Mr. Chairman, 
in September, 18?8, ami for a time was engaged under (then) Maj. 
( now retired Brig. Gen, i Chas. R. Suter, in deigning some boats for 
hi in at the St. Louis office, and then I went on the lower Mississippi 
River in charge of a party to collect physical data of the stream 
from Cooks Point to Arkansas City, In the following May, L8TO, 1 
was sent on to the Missouri River in charge of a party to expend two 
appropriations, one at Glasgow and another at Cedar City, Mo. ] 
was continuously in the employ of the Government in charge of 
works at various points on the Missouri River from that time until 
1903, when I resigned in order to go into civil life and engage in the 
practice of my profession as a civil engineer. 

The Chairman, The committee will hear what you have to say 
with reference to tlievc items about the Missouri River, You have 
read them, have you not? 

Mr. Fox. Yes, sir. If you will pardon tnc, I want first to de- 
liver a message which, as a representative of the Kansas City Com- 
mercial Club, I was a^ked to deliver to the committee by the presi- 
dent of the club, Judge W. T. Bland. Kansas City is now engaged 
in raising a million dollars for a boat line on the Missouri River, 
and I am assured in a way that enables me to assure you that that 
money will have been raised by the end of this month— -the million 
dollars. Something like Sl.Mi.nno of it had been subscribed when 
1 left Kansas City on Friday last. And they have undertaken, in a 
way that insures succe^. to raise the balance of that money before 
tin- end of thi-. month. There is absolutely no doubt but thai the 
full amount will be subscribed and devoted to establishing a line of 
boats upon the Missouri River. 

The Chairman, Between ha) points: 
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Mr. Fox. I think between Kan-as City and St, Louis. Whether 
they will extend their operations above or below those points I do 
not know. 

ft is possible thai they may have an auxiliary plant that would 
run up the river as far as St. Joseph or Omaha, but I am not sure as 
to that. 

Senator GaujnCKR. What would he the character of tlte boats? 

Mr, Fox, That has not yet been determined, btit it will be. 
The boats will be bu ikied upon the lines that the most thorough in- 
vestigation into the subject would seem to indicate as the best. 

Senator GaWNGKR. Do yon know what the contemplated draft 
of the boats will be? 

Mr. Fox. They will probably arrange for a draft of 6 feet any- 
way. That would be the most obvious thing. 

Senator Galunccr. Will they be steamboats or barge- ? 

Mr, Fox. That I am not authorized to say. 

Senator BURTON. Will you be good enough to repeat the last 
sentence? They will probably be what, did you say? 

Mr. Fox. The) will probablj be designed foT a 6 fool draft 
That means that they can be used on a 3-foot draft, of course, or 
thai they can be used on any greater depth of water that was avail- 
able. 

In this connection I would like to call the attention of the com- 
mittee to the fact that in \Wt and 1908, when Kansas City had a 
small line of boats on the river engaged in commerce, they found it 
practicable to load to something like a 5-foot draft. Now, that is 
not the measure of what will be found feasible if Congress continue 
to neglect the Missouri River, or do anything short of permanent, 
comprehensive improvement of the river. In the period of five 
years, beginning in 1903, the Missouri River made a phenomenal 
flood record. The great flood of 1803 attained a height of 35 feet on 
the Kansas City gauge, or 8,8 feet higher than the disastrous flood 
of 1K81 ; again in 1904 the river rose to a height of 25.2 feet, and in 
1908 a stage of 30.3 feet, or only 4.1 feet lower than the 1903 flood 
wa-. attained. In point "f duration the 1908 flood was phenomenal 
— it holds the record. Its effect, on that account, in cleaning or 
scouring out the channel of the river was even more marked than 
the combined effects of the two previous floods. As a result of 
these three floods in five years, we have greater navigable depth in 
the river than previously obtained, or than we can reasonably expect 
to have in the future. The recurrence of great floods at such inter- 
vals is very unusual. With the single exception of the flood <>f 1844, 
the Only flood of magnitude at all comparable in its effect upon the 
general conditions with that of 1908 was in 1881, above referred to. 

! bring this up because I think we can reasonably expect, in the 
ordinary course of events, that the channel will deteriorate to some- 
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thing like its norma! condition of depth at low water, which is about 
3 feet. That is, boats would find, instead of 5 feet, nr <i feet on the 
crossings, something like 'S feel. Before the systematic improvement 
nf first reacli was undertaken by the commission in t£9] to 1906, 
there was only 30 inches of water in that stretch of river, in the 
locality of the mouth of the < )sage River, and while that, was an 
exaggerated case, it was a persistent one. And, generally speaking, 
there were but 3 feet available over the crossings in the Missouri 
River front Kansas City to the mouth. 

Now, I would like to impress upon the committee this idea, 
that if the development of the (1-foot channel way is to be undertaken 
in accordance with Major Schtdz's project, provision should be 
made promptly to follow up that work, as he recommends, with 
such work as will embrace the entire project for the ultimate channel 
nf 12 feet. I regard this as imperative because it is necessary to 
injure, as far as can be, the permanency of the work involved in 
developing l! feet in the crossings. Long study of the question of the 
improvement of the Missouri River has convinced me nf the entire 
feasibility of getting ultimately at least 10 feet. 

The OiAiKMAN. From what point to what point? 

Mr. Fox. Kansas City to the mouth, and ultimately, if the 
work is extended as far north as Sioux City, possibly I'i feet from 
Kansas City to the mouth. That is to say, I believe that if the 
Missouri River were improved as far as Sioux City, we would 
certainly have 6 feet from Sioux City to Kansas City, and as much 
as ID feet, and possibly 15 feel, from Kansas City to the mouth. 

Senator Gau.inckk. Now, excuse me, Mr. Fox, Yoti said a 
moment ago that it was in contemplation to raise a million dollars 
to put a line of steamers on with a draft nf .'1 feel? 

Mr. Fox, Six feel, 

Senator Gai,uNG£R. If it IS contemplated that those steamer- 
should have a draft of onl} G feel what is the need of a I 'Moot 
channel ? 

Mr. Fox, I thought 1 made that clear. If we have El feet tt 
would enable boats to draw something like 11 feet, of which perhaps 
U feet would be effective displacement due to the load, With a 
(j-foot channel there would be available only about 1 feet of effective 
displacement due to load. 

The Chairman. How is it above Sioux City? 

Mr. Fox. A 3-foot channel would probably permit of only 1.35 
feel of effective load displacement. That is to say, a given unit 
barge could carry about three times as much on a fi-foot channel as 
would be practicable on a 3-foot channel, and six and two -tin ids 
limes as much on a 12-foot channel; and on a US-foot channel the 
unit would carry about two anil a quarter times a> much as on a 
0-foot channel. That is speaking in round numbers. 
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The Chairman-. How about Sioux City up to Benton— isn't it 
Benton? 

Mr. Fox. Fort Benton; yes, sir. That is susceptible of im- 
provement, and I would say that it would be entirely feasible to get 
1 feet up lo Benton and maintain it. 

It is of great importance that we understand clearly what is in- 
volved when we talk of getting a li-foot channel in Missouri River. 
I take it to mean that at all times, when navigation is not interfered 
with by ice. there shall be a continuous channel of reasonable align- 
ment in which no cross section exists where maximum depth of not 
less than 6 feet obtains for a navigable width. Now, that is very sig- 
nificant when applied to the Missouri River; it means a whole lot 
to maintain such conditions. In the earlier stages of the work, 
and until everything has been adjusted under the new regime of 
flow, there will be temporary engorgements, due to local, accidental 
causes, of the sediment or detritus which is in transit down the river, 
and during that period there will be less than ti feet in the crossings, 
am! even in the bends or pools as well. In the movement and dis- 
position of the immense amount of material which is being con- 
tinually precipitated into the stream in its unimproved condition. 
there are all sorts of accidental causes which result in choking up 
channels, even to the extent of diverting the flow so as to form new 
channels. These obstructions are often only temporary and, when so, 
are characterized by the pilots as lumps. The effect of improve- 
ment works would he, as time progressed, to make these features 
more and more ephemeral and of diminishing importance; but. 
meanwhile, if commerce were actively engaged upon the river, it 
is more than probable it would be seriously hampered. 

Senator BoOBtJfc How do you mean temporarily? Does the 
river itself take those out? 

Mr. Fox. Yes. They would not become stable. 

Senator Bourne. The river in time erodes them away? 

Mr. Fox. Yes, sir; the confined flow of the improved river 
would take care of them. They would be. BO to speak, only tramp 
bars. 

There has been a good ileal said here about the material in 
transit in the Missouri River, and if you will permit me, I would like 
to say just a word about that. A comparison of the official maps 
dii )\\s that every year the Missouri River erodes about 13 acres 
per mile of its banks between Sioux City and its mouth, a channel 
distance of 80? miles. If we assume a hank height of ■!() feet that 
is equivalent to a prism of earth a mile square and about S65 feet 
dee]}, or about 687,000,000 cubic yards. Also, it is estimated that 
about 413,000,000 cubic yards pass from the Mis-ouri into the 
Mississippi River every vear. This represents a prism a mile square 
and 400 feel deep. 'Phis supplements she bar-growing material in 
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the stream below. It constitutes what is called the through transpor- 
tation or the spoil of the Missouri basin. The balance of the ma- 
terial which may have been in transit is left within the valley, form- 
ing new hanks and bar-;, ami, in time of overflow, in building up 
the general valley. It is true that tile general elevation of the valley 
is slowly rising. 

One of the arguments advanced for tlie improvement of the 
Missouri River is mat by a comprehensive improvement of it, say 
as far as Sioux City or on up to Carroll, the through transportation 
of sediment will be reduced, and that in so doing the bar-growing 
clement in the Mississippi River will have been reduced, and there- 
fore the difficulty of improving the Mississippi River will have been 
lessened. 

Senator IVji-rnr. What is the total acreage that is each war 
eroded on the Missouri River? 

Mr. Pox. U is about 10,400 acres in the *<)? miles from its 
mouth to Sioux City, 

Senator Boi'RNB. That is lost each year? 

Mr. Fox. Yes; from the mouth to Sioux City. 

Senator BuKTON, That is very interesting to me, Mr. Fox; I 
was not aware that anything like an estimate claimed to be exact 
had been made on that. Did you make that yourself? 

Mr. Fox. The statement previously given that the average an- 
nual erosion of the Missouri River is about 13 acres per mile of river 
was taken from a paper prepared by Mr. j, A. Ockerson and pub- 
lished by the American Society of Civil Engineers in their trans- 
actions for 1893, Volume XXVI 11, pages ! 1 7- 121. The author 
states: "The data for determining the amount of erosion on ilk- 
Missouri River was derived from a comparison of the surveys id" 
1ST!) and I sun." The other figures which I previously gave as i" 
the volume of the average annual erosion on the river from Sioux 
City to the mouth were based upon Mr. Oekerson's determination of 
the acreage in connection with my own estimate of the average 
height of banks in the same reach. This I took to be 40 feet instead 
of :iti feet as used by Mr. ( Vkerson, believing it to be more nearlv 
correct. 

As you know, dining the early history of the work on Missouri 
River by the General Government much time and money were 
devoted to obtaining and analyzing data of the physics of its How. 
The annual report of (then) Maj. (now retired Brig. Gen.) Charlr 
R. Snler. for l88l, in which lie diagnosed the ills of the river and 
prescribed treatment, was formulated upon tliat data. That report 
Has been the basis of practically all the operations since then; the 
methods of carrying out the work were developed from that lime 
very rapidly, as money was appropriated, until the devices became 
Standardized in the present form of bank revetment and dike work, 
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Senator BOURSE. Does the river make any new land to com- 
pensate for this loss, the 10,000 acres annually? 

Mr. Fox. Yes, sir. 

Senator BotfKNE. How much in the same stretch." 

Mr. Fox. It would very nearly compensate. 

Senator Bourns. It compensates itself? 

Mr. Fox. Yes, sir. You see, out of all this material which we 
are here referring to, namely, the material eroded from the banks 
between Sioux Citv and the mouth and the through transportation, 
there is only a small percentage of the former that goes out of the 
river; the balance of it i- used to restore and maintain the existing 
conditions. But there is a deterioration of channel that, if it were 
not for other corrective conditions, would continue and the river 
would get wider and shallower. 

Senator Bourse. Is the new-made land tillable? 

Mr. Fox, Not immediately. 

Senator Bourne. But it ultimately becomes productive? 

Mr. Fox. Yes, -ir; it ultimately becomes so. It is very rich 
and fertile. 

Senator Bourne. So in effect it compensates itself? 

Mr. Fox. Yes, sir. 

Senator BURTON. Does it do quite that? You say the acreage is 
the same, but there is more moved some years than others, and of 
course it is in entirely different places. 

Mr, Fox. There is a lot of land that is made unavailable tor 
cultivable purposes, but the percentage of that land remains prac- 
tically the same. 

Senator Burton. What percentage do you say goes into the 
Mississippi River of the total erosion? 

Mr. Fox. Four hundred and thirteen million cubic yards are 
estimated to go into the Mississippi River; there are 687,000,000 
cubic yards precipitated into the Missouri River by erosion of its 
banks between Sioux City and the mouth. 

Senator Burton. Do you think the estimate as large as that, 
nearly five-eighth;, or so, that goes jnto the Mississippi River? 

Mr, Fox. Yes, sir. The quantity that passes into the Missis- 
sippi happens to be nearly five-eighths of the quantity that is eroded 
from Sioux City to the mouth, but that should not be taken to mean 
that the latter is the only source of supply of the former. 

Senator Burton. About five-eighths that is eroded goes into 
the Mississippi River; 

Mr. Fox. Yes, if qualified as just stated. 
Senator Perkins, These lands belong to private ownership? 
Mr. Fox. Almost entirely, if you eliminate railroad right of 
way and some urban tracts owned by corporations. 

Senator Uuurnk. I do not see how it compensates itself, if 
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there are 800,000,000 cubic yards eroded away and 400,000,000 

cubic yards go through to the mouth of the Mississippi River; if 
that is so, I do not see how you get your compensation. 

Mr. Fox. On that statement of the situation, of course, there 
would not he full compensation, hut you should hear in mind that 
there is a lot of material contrihuted by erosion in the river above 
Sioux City, and also from uplands. And in overflows enormous 
quantities of material are left upon the main hanks as well as low- 
lying lands, thus contributing toward compensation. In further 
illustration id the compensating influences that are in constant oper- 
ation, I might add: By far the greatest erosion occurs on the con- 
cave banks forming the bends in the river. Tins material does not 
travel far. Much nf it is dropped in the first crossing below and 
under the point on the same side of the river at the foot nf the 
bend. As the bank in the bend recedes the opposite shore advances 
in tlte form of a low-lying bar. The latter continue lo advance 
until the point is reached where, by reason of the contraction of 
section, its face is swept by a current strung enough to carry away, 
as fast as contributed, the material brought in over its crest. At 
ibis juncture its farther advance is very sensitive to the recession of 
the opposite bank. As time progresses this bar is huilded up by 
bed movement of material from above, until it gets above water. 
Then a growth of willows, by causing deposit from flow, carries 
on the process of upbuilding (provided it lie not meanwhile carried 
away by channel shifting) to an elevation approaching the normal 
flood plane, where the willows arc gradually replaced by growths 
of cottouwood. 

Senator GalungBR, And is not a good deal of this land that is 
eroded and carried into the stream worthless, so far as cultivation 
is concerned? 

Mr. Imps. That portion of ii ihat is from caving bends is good 
land. 

Senator BURTOH. While you are here there are two or three 
<|lR-slions I would like to ask you. 

Mr. I' os. Very well, sir, 

Senator Morton. !n the most elaborate plan for the improve- 
ments between the mouth of the Missouri River and Kansas City 
bow many miles would have to be furnished with spur dikes? 

Mr. Fox. If I were in charge of the river, I should limit that 
lo a very small amount. I would use a minimum amount of spur- 
dike work. 

Senator Burton. About how many miles? 

Mr. I o\. I do not know. If 1 could get along without any of 
it, I would do so, I should resort to lougilnndinal dike work rather 
than spur-dike work. 

Senator BURTON. You believe in longitudinal dike work? 
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Mr. Fox. Yes, .sir; in preference to spur dikes. 

Senator Burton. Has that plan been considered by the engi- 
neers ? 

Mr. Fox. Yes, sir. 

Senator Burton. And disapproved by them? 

Mr. Fox. The longitudinal dikes? No. Their use has been 
approved. 

Senator Burton. About how many miles would you think — 
what would be your estimate? 

Mr. Fox. Well. 1 have not gone into that recently to make a 
comparison, but the estimate is based upon the equivalent of revet- 
ting one bank all the way from Kansas City to the mouth. 

Senator Burton. Do you think that is necessary? 

Mr. Fox. Three hundred and ninety-one miles. I think that or 
the equivalent of that would be necessary. 

Senator Burton. That is, longitudinal dikes? 

Mr. Fox. Revetment 

Senator Bukton. On one side or the other? 

Mr, Fox. I* sing longitudinal dikes where they are indicated and 
revetment work where it was indicated. 

Senator Burton. What do you say the distance is? One 
statement here is that it is ;>sii miles and another statement is that it 
i> 393 miles. 

Mr. Fox. It is 391 miles. 

Senator Burton. Major Schulz suggests two plans here, one 
costing less than four million and the other costing twenty million. 
What do you say as to those two plans? You have examined them, 
have \ ' i! nul : 

Mr. Fox. The first one, costing three and a half million dollars, 
contemplates treatment that shall be largely confined to crossings in 
the river, and it was projected mainly with the view of getting a 
(>-foot channel way through those crossings, with only such addi- 
tional work as was needed to make that river stable, i think Major 
Schulz at that lime contemplated, in fact he says in his report, that 
such work should lie followed up as quickly as possible with work 
extending above and below, SO as to give a practically continuous 
treatment from Kansas City to the mouth. 

Senator Blkton. What i> your idea- that the expenditure of 
that amount of money would secure (i feet? 

Mr, Km\, What amount of money r 

Senator Burton. The three and a half millions or slightly in 
excess of that? 

Mr. Fox. [ think it would get ti feet, but I do not believe it 
would secure it in the sense that it would be permanent, if nothing 
else were done. 



Senator Bl-ktox. h would get it in the first instance, hut in 
order to maintain it it would require not only dredging but further 
treatment of the river; is that your idea? 

Mr. Fox. I did not say dredging. It would require an exten- 
sion of the work contemplated under the ii-foot project, so that in 
effect it would be continuous from Kansas City to the mouth. 

The Chairman. Further deepening. 

Mr. Fox. By fixation of the river both above and below and 
between those points. 

Senator Burton. Between what points? 

Mr. Fox. Between those points that are contemplated to be 
treated under the tl-foot project. 

Senator BuRTOS. Well, in order to maintain this depth from 
Kansas City down, would work he necessary above Kansas City? 

Mr, Fox. I think not. 

Senator Burton, That stretch would take care of itself? 

Mr, Fox. I think it would. 

Senator I't'RTox. If elaborately treated? 

Mr. Fox. Yes, sir ; it is long enough to take care of itself. Con- 
ditions there would he helped however, if there were an extension 
of improvements from Kansas City upstream. 

Senator Burton. You have mentioned all that. 

Senator Stone, I should like to ask a question, if it will not 
interrupt you. 

Senator Burton, Certainly. 

Senator Stone. I would like to ask whether in your opinion 
dredging would he required on the Missouri River as a part of this 
scheme of improvement, and if so, to what an extent? 

Mr. Fox. It would not be required under any comprehensive 
project for the systematic improvement of the river, but might he 
advantageously used to a limited extent in special cases to facilitate 
or hasU'ji results. 

Senator Gallincer. You have spoken with much positivertess 
about certain parties raising $1,00(1.(100 to put a line tjf boats on the 
river. That, I assume, is contingent upon the improvement of the 
river by the General Government. 

Mr. Fox. They arc going to put a line of boats on without re- 
gard to what Congress does. There is no contingent item in it what- 
ever. Thai $1,000,000 will be raised and the boat line will he put 
upon the river independently of what is done here. Kansa-. City 
is in a position where it must be done. 

Senator Cali.tvmj. Yes. Of course I ask for information. 

Mr. Fox. ( if course Kansas City is very anxious that Congress 
shall go ahead with the improvement of the river. That will facili- 
tate their purpose in navigating the river enormously; but I desire 
to emphasize the statement previously made, thai wilhont regard to 
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what Congress shall do in the matter, Kansas City will put a line of 
hoats on the river. 

Senator BotntNE. The ratlins of operation of this proposed hue 
of boats depends materially upon what aid the Federal Government 
gives, does it not ; otherwise, I do not see the necessity of this im- 
provement if they can already operate—! mean from their stand- 
point. 

Mr, Fox. I thought I made myself clear on that point, in this 
way. thai we have now a river which, as a result of late floods 
largclv. affords a navigable depth in excess of what we may expect 
if the river is allowed to deteriorate, as it will if left to its devices, 
and when it gets down to the 3- foot basis, which I consider normal, 
between the mouth and Kansas City, the effectiveness of any line 
of boats on the river will be reduced very materially. Of course, 
to whatever extent Congress shall improve the river, the effective- 
ness of the boat line will be increased. 

Senator Stone. How many months in the year would this boat 
line be able to operate boats? 

Mr. Fox. About nine months, I think. 

Senator Stoni;. In its present condition? 

Mr. Fox. About nine months. The river during the winter is 
closed from December on through February, 

Senator STONE. Are there not months when the river would be 
much lower than during other months? 

Mr, Fox. Oh, ye*. After the subsidence of the June rise the 
river continues to drop back to the lower >*tage, until along in the 
fall; then we have usually a small increase in stage due to fall rains. 
The river then declines until the usual winter stage is reached. 
Navigation is at its best for only about five months in a year. 

Senator Stoni-:. During those low stages would hoats run? 

Mr. Fox. Of course they can run, but under restrictions im- 
posed by a necessary reduction in effective load draft on account 
of reduced available depths in the river. 

Senator Gali.inc.kr. Awhile ago I a>ked yu a question that 
you did not answer, as to the probable type of boats that ibis com- 
pany proposes to build. Is it a barge? 

Mr. Fox. 1 think >o; but as I have before stated, 1 am not 
authorized to say what type of boats will be adopted. If my advice 
were asked, 1 would recommend a unit consisting of a towboat and 
Ht barges, to lie operated in this way: Each tow to consist of four 
barges, the other barges being left at terminals for loading and un- 
loading, and in that way enable the power boats to be under way 
the major portion of the lime. As an auxiliary to the towboat and 
barges, I would recommend the use of as many power carrier boats, 
Of packets, as the development of the business indicated. 
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Senator Perkins. What is llic velocity of the current at this 
stage of the water, sir? 

Mr. Fox. It varies, Senator. I should say from 2 miles an 
hour up to 7 or 8. 

Senator Barton*. It then takes some considerable power to stem 
the current? 

Mr. Fox. Yes. Ifl times of flood it would he very difficult to 
make good progress in the face of the current, but the upstream 
boats can almost always find slack water during the flood stages. Oi 
course the current facilitates travel downstream. 

Senator Gai,u .n ckr. In view of the fact that Gentian water- 
ways carry their traffic in barges that convey from 600 to 1,000 tons 
on a waterway of -V,/. feet, is there really any apparent necessity for 
making this waterway deeper? 

Mr. Fox. ( )ne of the features of the Missouri River that would 
he a controlling element in determining the units which would be 
most useful on tiie Missouri River is the sinuosity and form of its 
channel. The curvature of many of the bends is so sharp that in 
going downstream even packets have to flank them, and it is often 
neces-ary with tew- \<> 1-m'k!.' as well a- flank. K<>r thai rtlSOn 
the unit would be limited in size both as to length and width. 

Senator Gai.likckk. We have a provision in this bill which came 
from tlie House providing for an experimental line of boats on the 
Missouri River, and I understand the gentleman who is promoting 
that and believes in it says that probably they will not be of greater 
draft than 4 or 5 feet. I simply want to get the facts clearer in my 
own mind as to the necessity for a greater depth than (! feet. 

Senator STOKE. Senator Gallmger asked you about the barges 
used in Germany. What are the distances the barges would travel on 
the Missouri River from Kan -as City down as compared to the 
distances they travel in Germany? 

Mr. Fox. 1 am not familiar with the German commercial prob- 
lem. The Missouri is navigable for a much greater distance than 
any river in Genua ny is. 

Senator Stum:. Well, it would he much longer, as a rule, would 
it not? 

Mr. Fox. The travel on the Missouri River would be 39] miles 
from Kansas City to the mouth and an additional 17 miles from the 
mouth to St. Louis. Hut I imagine that a condition will develop on 
the Missouri River in which there will be heavy local traffic from 
points between those two. As I understand it, the experience of the 
old boat line W3S that ill going down the river they began lo pick 
up easf and south bound freight at a point somewhat east of Kansas 
City, and an increasing load of freight was taken on as they went 
downstream, so that the average haul on ihe downstream freight 
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was considerably less than the distance from Kansas City to St. 

Louis. . . 

Senator BuBTON. The barge navigation has been tried on the 

river, has it? 

Mr. Fox. To a small extent by the Hermann Packet Company, 
at Hermann. Of course, there was also the transportation of con- 
struction material bv the Government, involved in improvement 
operations, and that is just as good an illustration of the possibilities 
of navigation as though it were commodities of commerce. 

Senator BuRTON. Has there ever been a barge line from Kansas 
City to St. Louis? 

Mr. Fox. Not that 1 know of. 

Senator Bvrton. Are you familiar with the kind of navigation, 
or have you read or heard of it, that was in effect back in 1858? I 
noticed in the railway guide that there was a railroad that had a few 
trains tbat carried passengers to Jefferson City, but from Jefferson 
City to Kansas City they were sent by boat. Do you know what 
type of boats they were? 

Mr. Fox. They were the side-wheel boats. 
Senator BlTBTON. How much did they draw? 
Mr. Fox. 1 think about 3 feet. 

The Chairman. Is there anything further that you want to 
elicit from this gentleman? 

Senator Stone. Senator Bourne lias suggested that you de- 
scribe to the committee the kind of work you did on the river, 

Mr. Fox. The revetment work on the river was the result of 
a good deal of experimentation by the Government, and, finally, re- 
sulted in what is known as the " continuous woven- willow type." It 
consisted of a mattress made of willows, woven in basket form into 
a continuous piece that was about So feet wide from the standard 
low-water contour of the bank and extended from end to end of 
the bank to be protected. This mattress was reinforced by a system 
of galvanized steel-wire strands and anchored to the bank by means 
of those wire strands to deadmen back of the top of the bank. The 
bank from standard low-water contour, or the inner edge of the 
mattress, as nearly as the stage of the water permitted, was graded 
to a slope that varied from two to three on one, or, even flatter in 
some localities, by means of an hydraulic jet. The mattress was 
sunk in contact with the bottom by means of riprap stone, and the 
Upper bank, from the inner edge of the mattress to a contour about 
2}4 feet above standard high-water plane, was protected by means 
of a pavement of riprap stone. This pavement was covered over 
with spawls that would fill the interstices of the pavement. 
Senator Martin. How long do those mattresses last? 
Mr. Fox. Indefinitely, if not outflanked by the river or torn by 
abrasion fmm ice. 



Senator Martin, Would not they rot out or decay? 

Mr, Fox. No, sir; because, in the later constructions, when the 
revetment became standardized to the specifications I have just 
given the inner edge was kept down near the standard low-water 
contour, ami that provided for all but a very narrow strip of the 
mattress being constantly under water; and all of it was under water 
for a longe enough period to thoroughly leach out those acids that 
tend to decay the brudi. SO that in a short time the brush forming 
the mattress was robbed of its rotting qualities and was indefinitely 
preserved. 

Senator Martin. What length of time by actual experience 
have you observed those mattresses, and how long have they been 
constructed — what length of time for observation have vou had? 

Mr. Fox. Since 1879. 

Senator Maktin. About thirty years; 

Mr. Fox, About thirty-one years; yes, sir. 

Senator Martin. And there is no indication of decay or de- 
composition at all in those thirty-one years? 

Mr. Fox, The standard construction of which I speak was not 
adopted until some time after that, but of the earlier structures 
which were put under water, we have a good many examples which 
prove that brush mattresses below a constantly wet horizon do not 
decay. 

Senator Martin. Sonic of the parts are under water and some 
are not ? 

Mr. Fox. Those parts of mattresses that in the early construc- 
tions Were well above midstagc rotted out sooner or later; more 
Quickly if the brush had been cut during the period of active growth 
than when cut late in the fall or winter. 

Senator Maktin. What was the result to the balance -did it 
not give way? 

Mr. Fox. In the earliest constructions; yes. But later on the 
anchorage held the lower work in place, and the danger was confined 
to the upper bank work. 

Senator Martin. Do jroti not have to renew the part of it that 
tots out for the protection of the part that is under water? 

Mr. Fox. In the later construction, when revetment became 
standardized, the specifications were such that no part of the work 
was of a perishable character. It was all of a permanent character 
with stone on the upper batik and brush on the suhbank. 

Senat'ir Martin. So that a- now constructed yon waild con- 
sider them imperishable? 

Mr. Fox. I would consider it practically so; as much so as any 
work of man is. 

Senator Martin. As much so as stone or iron? 

Mr, Fox. It is made of stone where exposed. 
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Senator Martin. I thought ii was made of brush. 

Mr. Kox. The brush is under the water. And there it is not 
perishable. We have taken out of the river pieces of wood from 
hulls and trunks of trees that must have been there a great many 
years, I remember in excavating for a new mouth of the Osage 
River we found in the bottom of the cut which was below the line 
of permanent saturation black walnut trees over which there were 
growing white oak trees that must have been 600 years old. Those 
trees were in a perfect state of pr enervation ; they were absolutely 
sound. 

Senator Martin. And yon are satisfied that the revetment as 
now constructed is practically imperishable ? 

Mr. Fox. So far as the deterioration from mere age is con- 
cerned. If you stop short of carrying these revetments to a point 
of permanency you are liable to lose them from an outflanking move- 
ment of the river ; and there is where much of the percentage of 
maintenance shown in the reports comes from. As a matter of fact, 
at tlie time the Missouri River Commission was abolished in 1508, 
an examination was made of the work in First Reaches, and the de- 
terioration of the revetment there was found to be less than 1 per 
cent, although the construction of those revetments began in WH 
and progressed along until 1&9B. The dike work, which is essen- 
tially of a temporary character, showed a deterioration of about (5 
per cent. 

Now, these works are of such a character, and the Missouri 
River of such a character, that the necessity for maintenance de- 
velops early in the life of them. It is in thai period when they are 
exposed to the most violent attacks of the river, After they have 
been in — as they grow older, the river becomes used to their pres- 
ence, or, has been trained by them so that they are not subjected 
under ordinary conditions to anything like die attacks that they are 
in their earlier stages, and it is before this time that the repairs 
should be most promptly and carefully made. I have seen thou- 
sands of dollars worth of work destroyed became we were unable 
to make repairs as the necessity for them developed. Oftentimes 
an expenditure of Sb'O opportunely made would have saved work 
that cost thousands of dollars to build. If the repairs are kept np 
in the early life of the work, and more particularly in the case of 
the revetments, it becomes stabilitated, ^o that it practically takes 
care of itself. The fir^t floor! is a very critical time for a revetment 
— probably the most critical time in its life. The flood searches out, 
as no inspector can. the weak points in the revetment and develops 
them. Then, after the subsidence, or during it, as may be necessary, 
if you are there promptly and will take the stitch in time, ymt not 
only save nine but possibly many multiple* of nine. 
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The Chairman. Has not the committee heard enough about 
revetments to understand it? 

Senator BOURNE. 1 would like bo know the estimated cost of 
revetment work on the Mississippi River as compared with the Mis* 
souri River. 

Mr. Fox. it is about 10 to 33. 

Senator Stone. Did you construct that work there from Jef- 
ferson City down? 

Mr. Fox. A large part of it. For some years prior to leaving 
the service I was in charge of the river from Sioux City to the 
mouth. 

The witness was thereupon excused. 

Senator Stonk. There is just one more witness from Kansas 
City who woulc! like to be heard for a few minutes, lie is Mr. 
Wilson, who is the traffic commissioner few the Commence Club of 
Kansas City, which is the dominating commercial body of that town. 

The Chairman, The committee will hear Mr. Wilson. 

STATEMENT OF II. G. WILSON', 

The Chairman. What is your business? 

Mr. Wir.soN. 1 am commissioner of the transportation bureau 
of the Commercial Club. 

The Chairman. Located where? 

Mr. Wilson. Kansas City. I have charge of the transporta- 
tion and commercial interests of the different commercial interests 
of the city, and the Commercial Club ha- a membership of some- 
thing over 3,500 individuals, 

Senator Stonk. How long have you been connected with thai 
work ? 

Mr. Wilson, 1 have been connected with thai work in Kansas 
City since June, 1906. 

Senator Stonk. What had you been doing previously? 

Mr. Wilson. Prior to that time for ten years 1 was connected 
in an official capacity, with the freight traffic department of the 
Kansas City. Fort Scott and Memphis Railroad, and its successor, 
the St. Louts and San Francisco Railroad Company, and during 
that time, during the last four years of that period, I had charge 
exclusively of the foreign freight traffic — that is. the export and 
import traffic, and as such I became familiar with water-borne com 
merce, as well as with rail-carried commerce. 

During the year 1908, in addition to my other duties as com- 
missioner of the transportation bureau. I managed and operated the 
last steamboat line that was operated on the Missouri River be- 
Iween Kansas City and St, I/wis. 

I want to speak on this subject with reference to the commercial 
conditions, the commerce that misjht be earn-.! on the river, if im- 
proved, and tlie commerce tha Ottld be aliened in {he wa\ of 
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freight-rate adjustment by an effective waterway transportation on 
the Missouri River. To do this it is necessary to explain to you — 
and 1 will be as brief as possible— something of the influence on the 
traffic destined to points west of the Missouri River and originating 
iu that territory, and the traffic produced at and originating in points 
east of the Mississippi River. One is the great bread-basket terri- 
tory of the country; the other is the great consuming territory of 
these products, and the territory which produces largely the manu- 
factured articles that are used in the West, 

The city of Kansas City— and I shall mention that more, per- 
haps, than other cities — is in the same relation to that territory and 
the rate adjustments as other Missouri River cities from Omaha 
and Sioux City to Kansas City, and particularly what are termed 
in rate traffic parlance as the lower Missouri River, or south western 
Missouri River points, the cities of Kansas City, Atchison, Leaven- 
worth, and St. Joseph. The communities at the southwestern Mis- 
souri River point are not manufacturing centers, and to an extent 
they are jobbing centers. They assemble in large quantities the 
goods that are produced at points on and east of the Mississippi 
River and north of the Ohio River, and distribute in -mailer quan- 
tities to territories west, northwest, ami southwest of the Missouri 
River, and particularly of Kansas City. 

The freight rates from the territory known as "seaboard" ter- 
ritory, the trunk-line territory, which is that part of the eastern 
territory 1 have described, lying east of Pittsburg and Buffalo, to 
the Missouri River points are made on a combination of local- 
through the Mississippi River, locals from seaboard territory to St. 
Louis, if you please, ami loral from St. Louis to Kansas City. Hut 
the rates to points immediately west thereof are all made bv still 
adding the additional local from Kansas City to points west, like 
Salina, Kans,, and Denver, Colo, That is true to points northwest 
to a degree except thai out in the Dakotas and in the extreme north- 
west the rates from the seaboard territory are made on combina- 
tions through St. Paul, the rates through St. Paul being less than 
the rates through Kansas City as a result of the fact that the rates 
from seaboard territory to St. Paul are less than the rates from sea 
board territory to Kansas City, a result of water influence, the Soo 
Canal, and the Duluth gateway. The rates to southern Kansas 
points and northern Oklahoma from seaboard territory are made 
on the St. Louis combination, but the rate from St. Louis to south- 
ern Kansas and ( Jklahoma is not the Kansas City combination, but 
a percentage of it — less than 100 per eent of the two rates in each 
case. To illustrate: The rate from St. L"ui- to Kansas City on 
first-class articles is 60 cents, and from Kansas City to Wichita 
the first-class rate 19 M cents, a combination "f 51,88, yet the rate 
from St. Louis to Wichita is $1.18 
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Senator Burton. Oho dollar and twenty-six cents. 

Mr. Wilson, ] should say $1.2<l. 

In other words, the St. Louis-Wichita rale is 95 per cent of the 
St. Louis-Kansas City-Wichita combination. The rates to Texas 
points— J should say first that with the rate from St. Louis to all 
this territory fixed, the rates from Chicago are fixed on a differential 
bast- lug] i ■:■ than the rate- from St. Louis, 

Now, the rates from seaboard territory to Texas points are 
made 25 cents first class higher than the rates from Chicago to 
Texas points, using the combination of local rates from seaboard to 
Texas points as a maximum. So that you will see that the rate 
from the Mississippi River to the Missouri River, or between the 
two rivers, is the pivotal factor on which all of the rates of freight 
from all of the territory cast of the Mississippi and north of the 
Ohio practically to all territory west of the Missouri and southwest 
of the Missouri, including the inter-mountain country, hut not in- 
cluding the Pacific coast country, is based. The rates arc either 
based on the rate between the Mississippi and the Missouri rivers, 
or the rates are made with some relation thereto. So that any 
change made in the rates across the State of Missouri would have 
its influence on the general adjustment of rates to and from the ter- 
ritories both east of the Mississippi and west of the Missouri. And 
what f say with reference to this adjustment westbound applies in 
general witli respect to the rates from the West to the East, except 
that the conditions — traffic 1 should say- — are most sensitive as to 
rate adjustment or differences in rates. You will all understand 
that the raw material, the product of the farm or tlie field, is more 
susceptible to the influence of a freight rale, and where a slight 
change in the rate on dry goods would not affect dry goods, a very 
fractional change on the rate on grain would affect grain, its values. 
the destinations to which it could be sent, the values which the pro- 
ducer would receive, 

So, without undertaking to elaborate any mure on that rate 
situation, you will sec the influence of the rates between the Mis- 
sissippi and the Missouri rivers. 

Now, the purpose of Kansas City, particularly interesting itself 
in the establishment of a boat line, is brought about by a combination 
of conditions, the result of the accumulation of troubles of several 
years' standing. The rales to the southwest of ns are so much 
less and grow so much less as a through rate than the combinations 
through Kansas City, that it is becoming, it is fast becoming, an im- 
possibility fur our jobbers to assemble these goods and retain the 
trade in the southwestern territories, which they have heretofore had 
and on which largely Kansas Gt) lives. We live on the territory 
immediately west and iOttthwesj of us, taking a radius from Hen 
ver and circling down as far a- to the Texas gulf coast. Now then, 
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if the merchants in that territory are enabled to get their goods 
from tlie producer at a Jess freight cost than we can assemble those 
goods and deliver them, we have to do one of two things — either 
absorb the difference in Hie freight cost, or retire from that busi- 
ness In some lines of goods we can make the absorption; in other 
lines of goods we have to retire, and our merchants have retired 
from that business largely in this way, that, not being satisfied to 
lose that business they have established, by force of necessity, 
branch distributing houses. One grocery house in our city, par- 
ticularly, maintains fourteen branch houses throughout the South- 
west, Two of those branch bouses do a larger amount of business 
than the parent house at Kansas City. That same condition is true 
of other grocery jobbers ; it is true of hardware jobbers, and it is 
true in the case of one boot and shoe house, and it is true in the case 
of two of our dry goods interests. Viewing this pinnacle of high 
freight rates, the Kansas City merchant feels that it is necessary to 
reinstate or revive the competition, there being no effective com- 
petition between rail carriers, which has heretofore assured low or 
reasonable freights. Therefore they are organizing this lxxu line 
with the idea of establishing this competition, carrying an amount 
of tonnage that will benefit them on a profitable basis, and estab- 
lishing a competition which is wanting and which they hope will 
have its influence on the rail lines by inducing them to reduce their 
freight cost. 

Senator Gai.ijnt.kk. How do your freight rates compare with, 
say, five or ten years ago? They are much less, are they not? 

Mr. Wilson. Our freight rates to-day are 40 per rent higher 
than they were prior to January, lime. 

Senator Gau. incur. Forty per cent higher? 

Mr. Wilson. Yes; they are 10 per cent higher. I am speak- 
ing. Senator, of the freight rale actually paid by the merchant, and 
not the paper rate, which is the same to-day as it was at that period. 

Senator BuRTOK, What explain* the difference? 

Mr. Wilson. The effective administration of the interstate 
commerce act. 

Senator llnn'ON. That is, there ate no more freight rebates. 

Mr. Wilson. There are no freight rebates; no, sir. Rebates 
were paid by the railroads and accepted by the merchants. Why? 
To equalize these maladjustments of freight rates. 

Senator NELSON. Hasn't there been some increase through a 
change of the classification of freight? 

Mr. WlLSON. There is always a change going on in the classifi- 
cation. 

Senator Nelson, That increases the rate? 

Mr. Wii.soN, L'n fortunately, yes; the classification changes 
which have been made since August, l»<*6. nave generally been in 
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the nature of advances. A very large number of articles which 
were previously provided with what we term commodity rates 
special rales taking their) nut of the classification — have been re- 
stored t>> the classification and to the classification to which they 
previously belonged, and that resulted in an advance of the rate. 

Senator GALUNGER, 1 asked the question fur the reason that 
it is generally understood in our part of the country — in the East — 
that freight rates have been very generally reduced nf late years, 
and i am astounded to learn you are suffering under a burden such 
as you have mentioned. 

Senator Ui kto.n. The rate as published would not have re- 
sulted in any such difference? 

.Mr. Wilson. Practically none, so far as class rates are con- 
cerned. The rates as published Ofl commodities now and as ap- 
plied on commodities fifteen years ago would show a considerable 
advance on a large percentage of those commodities. 

Senator BURTON, That is due tn the difference in ihc classifi- 
cation ? 

Mr. Wii.s'.n. That is due to the fact 

Senator Nsxson. What do you understand by commodity rates? 

Mr. WlLSON. A commodity rate 

Senator Nri.son. By commodity goods, 1 mean? 

Mr, Wilson. There is no fixed rule. Any article may at any- 
time be taken out of the classification and provided with a com- 
modity rate. There is no prohibition. 

Senator Nelson. Do you call a rate on coal, or lumber, or grain 
a commodity rate? 

Mr. Wilson. Yes, sir. Those articles are among the articles 
which are almost invariably provided with commodity rates. As an 
illustration: In our western classification lumber, coal, and grain, 
in carload quantities, are not provided with ratings in the classifies 
lion. They are mentioned, but they always refer to the commodity 
tariffs. That is not true in the Central Freight and Trunk |,jnc 
Association tariffs, because they have a larger number of classes and 
they provide class rates for those articles in addition to applying 
the commodity. 

Senator NSLSON. That is true between the seaboard and the 
Mississippi River? 

Mr. WILSON. Yes, sir; that is true between the seaboard and 
the Mississippi River. 

Senator Simmons, Did you say this increase in the rate vnu 
(lie result of the aholi-hin^ nf rehates? 

Mr, WtLSON. In effect, yes. sir; 1 said it was as a resull of the 
effective administ ration of the interstate-commerce act. 

Senator Simmons. Everybody wa» not enjoying these rebates 

Mr. Wilson. N'o, sir, 
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Senator Simmon-. Now, what would he the effect in the actual 
amount of freight paid so the man who was not getting the rebate? 

Mr. Wilson. He is probably paying either the same or a 
greater rate in the western country; west of the Mississippi River. 

Senator Simmons. Why is be paying a greater rate if he did 
not get any benefit from the rebates before? 

Mr. WltSON. If he was a merchant who shipped an article pro- 
vided with a commodity rate which lias subsequently been restored 
to the classification, he "is paying now the classification rates instead 
of the lower commodity rate. 

Senator SiMMONS, And the increase, as to him, has been the 
result of the classification? 

Mr. Wilson. As to him in that case largely. 

Senator Nelson. Then there has been another change. In ad- 
dition to the changing their commodity to classification rates they 
have alsri increased rates by changing goods from a low classification 
to a higher classification. There has been a good deal of that, hasn't 
there? 

Mr. Wilson. Yes, sir; there has been a good deal of that. As 
an illustration, at the meeting of the western classification commit- 
tee, in Charlevoix, Mich., in July, there were applications for some 
543 changes in the ratings, classification. Perhaps 500 of them were 
applications for reductions. There were three definite actions 
taken by the classification committee. 

Senator Nelson. What were they? 

Mr. Wilson. And each one of those three were advances in 
rates, by taking commodities out of commodity lists and restoring 
them to classified. 

The Chairman, Well, now, what about the Missouri River? 
How is that going to help you out? What do you want done about 
that ? 

Mr. Wilson. As far as the commercial situation is concerned, 
a transportation line operated on the Missouri River, a water carrier 
being effective, having sufficient capacity to carry— and in fact 
carrying — a sufficient quantity of tonnage to make that tonnage no- 
ticeable to the rail carriers, will exert an influence on the rates of 
the rail lines, forcing them to meet the competition so established, 
which will result in a lowering of the freight rates, not only to and 
from Kansas City .'Did ihe other southwestern Missouri River points, 
but to and from all of the trade territory in the Southwest— Kan- 
sas, Oklahoma, Texas, Denver, Colo,, New Mexico, Arizona, and 
Nebraska. All itf this territory, all of these States, will be benefited 
by a reduction in the freight rates. 

Senator PKSKINS. Is it not a fact that the railroad companies 
generally agree with the steamlioat companies on the rivers and al- 
low them a certain differential: That they agree upon a traffic ar- 
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rangenicnt, >o that the producer and consumer will derive no mu- 
lt-rial benefit from it? 

Mr. Wilson, That is true, I think, where the water lines are 
not controlled individually; where they are railroad controlled. liy 
individually I mean investments in water transportation hues by 
individuals who have no other interest except that of transporta- 
lion, whose purpose it is to keep the rates up in order to get the 
maximum of revenue by their line, which is also the aim of the rail 
line. 

Senator BURTON. This proposed company is to have the capital 
furnished by shipper-, the shippers to agree to ship their freight by 
that line and not divert it to the railways? 

Mr. Wilson. Yes, sir. The organization of this company con- 
templates the subscription of stock by the shippers, the merchants 
and manufacturers <>i Kansas City, as well as the citizens. Its in- 
corporation is so protected by its directors and stock ownership that 
control can not he lost from the Kansas City interest. It can not 
lie controlled by any outside interest. 

Senator Perkins. But they can only irans]iort a small percent- 
age of the products of the country tributary to their line? 

Mr. WlLSON, it would be a small percentage of all the products 
of the country; yes, sir. lint as to the products of the West and 
Southwest, we fee! that we will he able to transport at least In per 
cent of the volume of traffic moved from the Mississippi River to 
the Missouri River, and in the reverse direction, that is destined 
west and southwest of the Missouri River, and also originates in that 
territory and has destination at points — ■ — 

Senator BURTON. Vot] assume then thai tin- railroad company 
would carry the other 90 per cent at the same rale as transportation 
by the river? 

Mr. \ViiS'>.\. X11; 1 do not. I never expect to see the day 
when the rail lino will make the same rates via the rail lines as will 
be made via the boat lines, even though the percentage of tonnage 
carried by the boat lines should reach %:> or a greater percentage of 
the total.' Hut there is this about it — I would like to say, if you 
please — there i- a percentage, and it is susceptible to determination, 
that influences — although it may he a small percentage — thai in- 
tlucnce- the rate adjustment on Inn per cent of the traffic. I be- 
lieve that with the actual carrying of 10 per cent of the tonnage to 
and from Kansas City or to and from the Missouri River, destine. I 
to and from the territory southwest that I speak of, that an influence 
can and will he exerted on loo per cent of the traffic carried into 
that territ'irv, chether that traffic move? via boats to Kansas City 
or from Kansas City, or whether it moves via rail and water, or 
moves via the Missouri River ai all. In other words, there are now 
approximately S.00t>,(XWl torts of traffic originating at |xmiiIs in the 
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central freight association and trunk-line territory finding destina- 
tion at Missouri River points, and at points in the Southwest, a large 
proportion of which actually moves through the Mississippi River 
and the Missouri River. There is a part of that tonnage which 
reaches its destination without touching the Missouri River. For 
instance, traffic to Oklahoma, southern Kansas points, and to Texas 
points, moving from St. Louis, having originated in the East, via the 
direct lines, via the Frisco, the M. K. T., the Cotton Belt, the Iron 
Mountain, and such Hues. There is another large volume of traffic 
moving from the trunk line territory via water lines and the Vir- 
ginia ports, thence via the rail lines to the Mississippi River, and 
thence direct lines to the Southwest, or through Memphis or At- 
lanta or Shrcveport, also through Alexandria and Tcsarcana; nl>" 
by the Atlantic steamship lines around by New Orleans and Gal- 
veston and north via the rail lines, and none of which actually moves 
from the Mississippi River, but all of which is alTected by the rate 
adjustment between the .Missouri and the Mississippi rivers. 

Senator Burton. So, as a question of transportation contem- 
plated, you believe it would be profitable to take any freight from 
an eastern point bound to a western point beyond Kansas City, re- 
moving it from the train at East St. Louis, carrying it on around 
Kansas City, and then loading it onto another train? 

Mr. Wii.son. I understand. 

Senator Burton. They are not independent, but artificial 
freight rates — would that be profitable ? 

Mr. Wii.son. I understand. Speaking of certain classes of 
traffic, 1 would answer yes to that question, and. Senator 

Senator Burton. What clas;>cs? 

Mr, Wilson. And that would be on the high -class traffic. 

Senator Burton. Xow, suppose you were shipping from New 
York to Washington by rail. Would it be worth while to take ihe 
freight off at Wilmington, ship it to Philadelphia, and then put in on 
the train again? 

Mr, Wttsox. I would say no. 

Senator Burton. Do you know of any instance in the country 
where for a comparatively short trip like this it is taken off the boat 
and put on the train again : 

Mr, Wii.son, No, sir; I would >ay 1 do not, except under ar- 
tificial conditions and arbitrary conditions. 

Senator Burton. Really, what you are aiming at is to gain a 
reduction in freight rates by railtoad, with the thought that the 
freight will still go by rail. 

Mr. WlLSON. No, Senator. I want to make it clear just exactly 
what we are trying to do. 1 am very closely allied with this com- 
pany. Questions were asked Mr. Fox this morning that he did n i 
feel that he had a right L> answer. I have no hesitancy in saying 



what we hope to do about this. There is no secret aliout it, al- 
though «e haven't made much talk on this subject previously. Our 
intentions with respect to the new water-transportation line on the 
Missouri River are not to confine its operations between St. Louis 
and Kansas City. We realize, as well as anyone can and as clearly 
as anyone can, the absurdity of short-hauling tins transportation, 
this traffic that originates ait so much greater distances. There 
would not be a sufficient saving either in the lime or in the freight 
cost to justify doing that. Our purpose is to branch out as rapidly 
as we can, to extend the operations of this line between Kansas 
City and New Orleans, between Kansas City and Cincinnati and 
Pittsburg, between Kansas City and up the Illinois River at least 
as far as Peoria, and on the upper regions of the Mississippi River 
as far as that is possible. However, at the inception of this move- 
ment we probably will do what we did at the inception of the boat 
line which I did handle. The short haul on that traffic was the rail 
haul, although the traffic originated at seaboard territory and in the 
trunk-line territory; it was water-borne transportation, by rail from 
Chicago to East St. Louis, and then by water from East St. Louis 
in Kansas City. So it was the railroads that were short-hauled in 
that traffic, and the saving was considerable in that in the first cost. 
That little line made a basis of rates of (Hi 2/'A per cent of the rail 
rates westbound. Their eastbound rates were not on that basis, 
because it was an entirely different class of traffic, and they did not 
expect to and did not get very much of it. 

Senator BuBTtlN. Of course there is this argument in that con- 
nection : From St. Louis to New Orleans that traffic has fallen off 
50 ,(- to amount to practically m idling. 

Mr. WtLSQN. Put the influence is there on the rate. Senator- 
Senator IWkTipn. Pet me just state my question. Eight feet 
farther down? Now. what ground is there for expectation that, if 
the traffic does not develop from St. Louis in New Orleans with 
* feet pari of the way and Ei feet the rest, the traffic would develop 
from Kansas City down? That i>. I On miles and umre beyond St, 
Louis, with only (5 feel, 

Mr. Wilson. Well, I don't wanf to be misinterpreted as mak 
ing a short answer, but my answer would be that that is St. Louis's 
business. We feel that there is ibis necessity for finding gome 
means to transport water freight at less freight cos! than we are now 
encountering, We will use the Mississippi River, We would be 
delighted to have 8 feet right now between Kansas City and Cairo. 
We are going to Mart Ibis line, not believing that the equipment wc 
will juit on at the present lime will be that which we will have ulti- 
mately in the end of an improvement period on the Missouri River 
but it will serve its purpose while the river is being unproved. In" 
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Other words, we have come to the point where we are waiting for 
die Federal Government to improve this river. 

Senator BURTON. Yon are placed at great disadvantage in this 
territory tributary to the west and southwest because of the more 
favorable rates? 

Mr. Wilson. And we want to make this point very clear to 
you. That while this boat line will benefit Kansas City and the 
southwestern Missouri River points to which it will ply, its effect- 
its beneficial effect— will also be felt very greatly by the communi- 
ties to the south and west of us, whose rates will be affected pre- 
sumably in the same degree as ours. 

Senator Burton. To what extent is Kansas City a point for 
the rehandling of grain? 

Mr. Wilson, Kansas City is a second primary grain market of 
the United States. 

Senator Burton. And what is the first? 

Mr. Wilson. Chicago. 

Senator Nelson. Oh, no, m t Chicago. 

Mr. Wilson, I beg your pardon. Senator. No; 1 suppose 
Minnepolis and St, Paul? 

Senator Nelson. Minneapolis and St. Paul. 

Mr. Wilson. As a primary grain market. 

Senator BuRTON. And as regards the amount unloaded from 
cars there and placed in elevators, how much? 

Mr. Wilson. We have an elevator capacity of 10,000,000 bush- 
els at Kansas City. We ship approximately 50,000,000 bushels of 
grain annually. We receive considerable in excess of that because 
we have quite a large flour production. We were until last year, 
when Buffalo went ahead of us, the second nulling center, the second 
flour milling center. 

Senator Nklson, You must have been third. Minneapolis fe 
the biggest milling center. 

Mr. Wilson, I admit that Minneapolis is the biggest milling 
center. Kansas City was second until Buffalo came in last year, 
and Kansas City is now third, unfortunately, but we have a pro- 
duction; that is. we have a milling capacity of l'2,5O0 bushels a dav. 

Senator Burton. How much grain is shipped from elevators 
in Kansas City a year? 

Mr. Wilson. About 50,000, Im-hels. 

Senator Burton. Where does that go mostly? To Galveston? 

Mr. Wilson. It goes very largely f. r export. It finds in wa) 
ont through all of the ports; through Galveston, through New Or- 
leans, and all the Atlantic <ea1toard points. 

Senator Burton. What is the comparative rale from Galveston 
and New Orleans? 

Mr. Wilson. They are the same, i&'/i cents on wheat and 
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17,!-j cents nn corn. Tlicy average about J Vj cents less than the 
rates to Atlantic seaboard points. That is an average to all points. 

Senator Nelson. That is a great disproportion between wheat 
and corn, it seems to me. 

Mr. Wilson. One cent; 18K' on wheat and l? 1 ^ on corn. 
There is just a cent difference on all that western country, 00 all 
traffic, on wheat and corn, except that moving to the Texas points. 
There is 3 cents difference there. The wheat rates also apply on 
flour out in that territory, and the corn rates on other coarse grain 
and mill feed and other products of that kind. 

The Chairman. Is there anything further from this witness? 

Senator Stone. I want to ask you oik* quest inn about the little 
Hue, consisting, I think, of two boats that the Kansas City people 
put on two or three years ago. 

Mr. Wilson. That was the Kansas City Transportation and 
Steam liip Company. Ii wa> nrganized in the Eal] of L900, Al thai 
time they chartered one small steamer and barge, the L,Ora t and made 
a sort of demonstration trip, loaded, from St. Louis to Kansas Cit\, 
to demonstrate the fact that the Missouri River was a navigable 
stream. That resulted during that winter and the following spring 
tn the purchase of two boats, the steamers Chester and Tennessee. 
They were operated during the seasons of 19W and UMH, During 
I MUM I operated them myself. I should say the company was com- 
posed of the merchants of Kansas City. It was a company of small 
capitalization, only $200,000, and only about $175,000 of that paid. 
These merchants, of course, controlled the traffic. They routed a 
percentage of their trat'lic via East St. Louis, where it was delivered 
to the boat line and transported to Kansas City at these rates ! have 
spoken of, two-thirds of the rail rates, and handling as much of it 
as they could. All that they could not handle, which they did not 
have the capacity to handle, was diverted again to the rail line.*.. 
During 190? there were 80 tons of freight diverted th ] ton handled 
we si bound. In L908 the same methods were pursued 

Senator Stunk. Diverted by your company? 

Mr. WlLSOH, Diverted by our company to the rail lines. 

Senator STONE, It had been routed to your company? 

Mr. Wilson. It had been routed to our company, but we did 
not have the capacity to handle it. These two boat- were of small 
tonnage capacity. The Chester had a gross registered tonnage of 
about His inns and an actual physical carrying capacity of nol to ex- 
ceed 300 tons. The Tennessee was slightly less in tonnage and 
actual carrying capacity than that, 

So these merchants, not being stevedores, not knowing b,w in 
Stow freight, bail routed to,, much of their freight that way, and 
they had to divert it to rail lines, and the diversion, ] think, was 
about 'jn tons via rail lines to I ton handled by boat. In l!)tm a lit 
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tic more careful selection of traffic was made, and we felt that we 
wottld have been able to handle it, but we were interrupted by un- 
usual weather coin lit ton.-, flood? and the like, which prevented our 
handling a good deal of it. and we diverted that year only about 10 
tons by rail to t ton handled by boats. The operations were slow 
and expensive, due to the fact that the river was not provided with 
lights. The river had been so long neglected that pilots had largely 
lost track of it, and it was necessary to feel and learn the channels 
again. It was necessary to lay the bouts up at night, so that the 
maximum we could ever gel out of operations, even under the most 
favorable circumstances, was about sixteen to eighteen hours a day 
out of the twenty- four. We operated until September, 1908, when 
we lost one steamer by sinking. She struck a submerged snag in full 
load and sunk in abnnt !» feet of water. The water was very low. 
The other boat was laid up at St, L,ouis, and she has been laid up 
there since. 

Senator Stonjc. Did you have any trouble with the insurance? 

Mr, YVii.sox, We had no insurance. Marine insurance is un- 
obtainable on the Missouri River at this time; has been for a long 
time. In operation of the new line which we are now organizing 
we figure on being able tti operate our boats only about six months 
during the year, that being about al! we can depend on for a sufficient 
depth of water. We want the river improved so that we can depend 
on a navigable depth during all of the open season. 

The Chairman, H there anything further from this witness? 

The witness was thereupon excused. 

The Chairman. Senator Stnue, is there anyone else you would 
like to call on the improvement of the Missouri" River? 

Senator Stone. No; I think not. 

The Chairman. Senator Warner, do you want to be heard 
on it? 

Senator Warxkk. Xot at present. 

The Chairman, Senator Lorituer, do you want to be heard? Is 
Senator Lorimer here? 

Senator Lorimer. I am here. 

The Chairman. Senator Lorimer, do you and Senator Cul- 
lum wish to be heard on the Chicago matter now? 

Senator LORiMga, How much time will there be, Senator? 

The Chairman. I want to keep the committee here as long as 
I can, because we will be disturbed this afternoon probably on ac- 
count of the postal savings-bank bill. 

Senator BurTok. 1 though! that did not come up until to-mor- 
row, Senator. 
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The Chairman. It is only quarter past 153. I want to close up 
sonic of these matters if possible. 

It seems to me, about the Missouri River and the Mississippi 
River, we ought by this time to have received all the knowledge that 
is obtainable. 

Senator Stone. What is the suggestion of the chair? 

The Chairman. That we close up any discussion about the 
Chicago matter. 

Senator Stone. You mean before adjournment? 

The Chairman. Yes; before adjournment. 

Senator Stone. It is about half past \'i now. 

The Chairman. Well, then, suppose we adjourn to meet nt 
half past 1, and then dispose of all the discussion about the Chicago 
matter. 

Senator Lorimer. I will be here at half past 1, then. Senator. 

The Chairman. And will you have Senator Cullum? 

Senator Lorimer. Yes; 1 will have Senator Cullum here at 
that lime. 

The Chairman. Then the committee will take a recess until 
half past 1. 

( At 19 o'clock and '.W minutes p. m. the committee took a recess 
until 1.30 p. m. ) 
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STATEMENT OF GENERAL CYRUS B. COMSTOCK. 

[Hearings before the Committee on Commerce, United States Sen- 
ate, in relation to the improvement of the Mississippi 
River. May Vi, 1890.] 

General Cyrus B. Co m stock, president of the Mississippi River 
Commission, appeared before the committee. 

The Chairman. Are yon the chairman of the Mississippi River 
Commission ? 

General Com stock. Yes, sir. 

The Chairman. How long have you been connected with the 
Mississippi River Commission? 

General Comstock. Since its organization, in 1879. 

The Chairman. Have yon ever given personal attention to 
the work? 

General Comstock. Prior to that I was a member of the board 
on the improvement of tlie Mississippi River, which reported on 
the improvement of the river prior lo the organization of the M is- 
sissippj River Commission. 

The Chairman. Are you familiar with die Lake Borgne out- 
let improvement? 

General Comstock. In some degree. 

Senator Gibson. I suggest that General Comstock make a state- 
ment of the plan that the Commission has adopted, the work done, 
and the results achieved. 

The Chairman. 1 want to ask one or two more preliminary 
questions, and then I will start him off, 

Have you examined with any attention the recent inundations 
of the Mississippi? 

General Comstock. So far a> the data has been worked up I 
have. 

The Chairman. The committee is desirous of getting, so that 
all money that Congress may appropriate for the Mississippi River 
shall not be wasted, as much information as you are able to give 
them in relation to the Mississippi River, its improvements, the 
method of improvements, etc., of course including the proposed out- 
let at Lake Borgne; and if you will go on and make your statement 
in your own way it will be agreeable to the committee. 

General COM STOCK. The Mississippi River has widths of a mile 
and a half and possibly two miles in some places. In the worst 
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places the mission has begun narrowing the river, or attempting 

to do >o, down to a width of 3,.iW) feet in expectation of improving 
the low-water channel. They have tried it at one place, Plum Point. 
They have built, where they attempted to narrow the river, dikes 
out into the river and have put brush- work aprons on those dikes 
to keep the water from flowing through and make the water still, or 
partially still, behind them. 

That is to produce contraction. Contraction has been produced 
and targe deposits have been obtained behind the dikes built in that 
way. Under contraction on one side of the river, the river may 
cave very rapidly, and it may be necessary to protect the Opposite 
bank to keen the river from running away from you. Where there 
is a caving bend you want to hold that bend in order to prevent the 
river changing its form and carrying away the other works. These 
caving hanks arc held bj [Hitting on them brush aprons and covering 
them with stone. That is the general method the Commission lias 
used. 

At Plum Point the water sometimes before the work began 
went down to I 1 j or ."> feet. In the last six or eight years the low- 
est it has been has been about Hyi feet, and a very decided improve- 
ment in (he river has been made. 

The Chairman, What is the length of dial? 

General CoMSTOCK. Thirty-four miles. The work of the Com- 
mission has been confined to some 15 or lfi miles. 

The Chairman. There the result has been satisfactory to the 
Commission ? 

General CoMSTOCK. Yes, sir. 

At the Lake Providence reach, CO or 70 miles above Vicksburg, 
the same method was undertaken ; pile dikes were built in that way 
and enormous deposits were obtained. There was revetment of 
banks at certain places, especially at Pilcber's Point, Louisiana 
Bend. Those revetments became damaged. The appropriation for 
them for one year was not made, and in the following year Con- 
gress prohibited US from building revetments. The consequence 
was that we lost that work, Something like 2 miles of it. That also 
interfered with our doing anything below; that is. the absence of 
money in the first year and the prohibition the second year, covering 
a period of three years altogether. 

The same thing affected lis down at the low-head below ;( t 
Myersville, and there also we lost a mile and a half or two miles of 
revetment. 

The dike work has essentially produced the results ii was built 
10 obtain. So far for works in the bed of the river. 

The Commission has also expected to improve the river by 
building levees on its bank. It hai -pent in building those levees 
wnethmg like three millions. 
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Tli. we two methods combine the work done by the Commission. 

In reference to the outlet question, 1 made n report sonic time 
ago on die specific outlet proposition of Captain Cowden at Lake 
Borgne, and 1 do not know that I can do better than to read it. 

Senator Gibson. I did not understand you to say, General, 
what the results achieved at Lake Providence were, whether the 
channel responded, what the behavior of the river was, after you 
completed or partial! v completed your work. 

General Com stock. The channel has been better there since the 
work has been carried on so far as it has been done. 

Senator Gibson, flow much have you spent on the levees? 

General Com stuck. Something over $3,000,000, 

Senator Gibson*. What proportion of the levees erected by you 
has given way in this flood ? 

General Comstock, I am not able to answer that. 

Senator GlBSON. Some of your subordinates can, probably. 

General Com stock. Yes, sir. 

Senator WASHBURN, What depth of channel was there before 
you commenced? 

General Com stock. Five or fi feet; ."» feet probably. 

Senator \V.\sinu:ux. And you have nearly doubled it? 

General Comstock, We have increased it about one-half. 

In regard to the Lake Borgne outlet 1 would say, a canal a mile 
in width leading from the Mississippi into Lake Borgne, its bottom 
being everywhere 10 feet below tow water, as proposed by the bill, 
would, by an approximate computation, which is the only one prac- 
ticable in such a case, divert from the Mississippi about 400,000 
cubic feet per second, when the stage of the river near Lake Borgne 
is about 7 feet above Gulf level, and 500,000 cubic feet when the 
stage there is about 9 feet. The corresponding stages at Carrollton 
would be about 10 and it feet (since the slope would at last be the 
present high- water slope), the maximum stage there being l-Vfl 
above mean Gulf, An outlet diverting ■lOi'i.uno cubic feet per sec- 
ond would lower the highest flood at Carrollton by about 5 feet. 

These computations are based on the discharge curve at Car- 
rollton of 1883, if more water is forced past Carrollton hereafter 
by maintaining levees above, these figure- v. ill need modification. 
Judging from the effect of local changes of ilood height elsewhere 
on the river, this lowering of ilood height at Carrollton would die 
out in something like 200 miles in ascending the river. Since for 
this rlistaince the slopes would be steepened, it follows that velocities 
would be increased, with their destructive effects on the banks of 
the river and on levees. The outlet would do no good to naviga- 
tion, but rather the reverse. The first effect of taking 400,000 cubic 
feet per second out of the Mississippi would be a large lowering of 
the flood surface near the outlet. The flow through L.ake Borgne 
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would itself be a river of large size. Hoth theory and experience 
show thai when, at all stages, a reduction in the size of a river 
flowing in alluvial soil is made, or the river is split in two, the 
smaller rivers gradually take greater slopes than the main river 
had. Hence both the main river and the new river would grad- 
ually increase their slopes to suit the new conditions. Since the 
slope begins at the Gulf, it can not become greater on the main 
stream below Lake Hurgne, which is now nearly straight, without 
increasing flood heights at Lake Borgne. After some years, then, if 
both routes to the sea remain large rivers, the flood level above the 
outlet would be higher than it is now unless (as indeed is not im- 
probable) the large amount of sediment which would he dropped 
into Lake Borgne (where the flood velocities would at first be but 
one-sixth of those in the Mississippi) should close this outlet, thus 
repairing the injury done to the main river, A large diversion of 
flow from the Mississippi to Lake Borgne would also seriously di- 
minish the depth at the present mouths of the river. 

For the following reasons, then, no important outlet at Lake 
Borgne should be either undertaken or permitted, 

(1) It would for some years lower the floods at die outlet, ac- 
celerate velocities above it and increase caving and the consequent 
destruction of levees. 

(2) It would cause shoaling at the present mouths of the river. 

(:!) 'f both the new outlet and the main river below ii re- 
mained important streams— that is, if neither of them closed itself 
under the action of natural causes— the flood heights at Lake Borgne 
and New Orleans would after some years he greater than they are 
now. 

It may be noted that if the L'uilcd States desired such an outlet, 
its construction should be open to public competition instead of be- 
ing a monopoly. 

That relates only to forming an outlet which shall be a perma- 
nent stream. I think the water can be spared from the Mississippi 
River without injury to navigation under certain circumstance.-.. 

The Chairman. Do you think that would be desirable? 

General CoMSTOCK, 1 think that is desirable, At the Atcha- 
falaya I think it is desirable to take five hundred or six hundred 
thousand cubic feet per second out of the river. In the same con- 
nection 1 have some memorandum as to outlets other than this mil- 
let, if yon wish to hear it. 

The Chairman. Yes, sir . 

Senator Washbi R». Before you proceed let me a-k von what 
would he the effect immediately on the main Stream if you were to 
make a low waier outlet? 

General Comstock, ' think ii v<-mU »hnal up immediately f»e- 

low, but urn in..' • -.•:. 'i 
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Senator Wash burn . Taking as much water out as you say you 
would, it would shoal at the jetties? 

General Comstock. Yes, sir; and for 10 miles above there. 

Senator Washbi'Rn. And still he an enormous amount of 
water ? 

General Comstock. Yes, sir; still about one-half or two-thirds 
of the river, unless in making this outlet the whole river saw fit to 
go this way [indicating!, which I do not think is probable. It will 
do no good to navigation and it would be of doubtful ultimate bene- 
fit to the levees. 

Senator Wasiuujrn. What has been the ultimate effect of open- 
ing Bonnet Carre? 

General Comstock. Its effect in what way? 

Senator WASHBURN. Below where it discharges; leads from 
the Mississippi into Lake Pontehartrain. Is that still open? 

Genera! Comstock. It has been closed several years. 

Senator Washburn. What was the effect when it was open? 

General Comstock. I think probably it shoaled the river some- 
what below, but not enough to interfere with navigation. 

Outlets have often been proposed as a method of reducing flood 
heights on the Mississippi. The immediate results of flood heights 
are so evident and so beneficial when a large crevasse is formed, 
the good results of an opening far larger than ever occurs naturally, 
seem so immediate and apparent, that it is not strange that many 
persons look on them as the true remedy for great floods. 

In a letter of February 1, 1890, to the Chief of Engineers, I 
considered the effect^ of making an outlet a mile wide and to a 
depth of 10 feet below low water from the Mississippi River into 
Lake Borgne, and need not repent the discussion here. In it I as- 
sumed what is well known to all persons familiar with hydraulics, 
namely, that a sedimentary river flowing in its own alluvion only 
acquires a stable regimen, when it has taken a slope suitable to its 
varying discharges and to the material through which it flows; and 
as a rule that these slopes diminish a^ the size of the river increases 
and increase as the size of the river decreases. It may be well to 
give some examples of this general fact. 

The South Pass carried in 1876 about one-fourth of the water 
that the Southwest Pass did. Its slope from the Head of the Passes 
to its original bar was about one-third greater than that of the 
Southwest Pass. 

The observed discharges of the Atchafalaya in 18R? were from 
one-seventh to one-tenth of those of the Mississippi. Its average 
slope to the Gulf is double that of the Mississippi. 

The Sulina Pass in the delta of the Danube carries two twenty- 
sevenths of the total river flow, while the St. George Pass carries 
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eight twenty scwiilhs. Tin: -lope of the Suliua is one- half greater 
that that of the St, George Pass. 

These examples are sufficient to illustrate the general rule al- 
ready stated, that sedimentary rivers flowing in their own alluvion 
take larger slopes the smaller they are. Hence, if at Lake llorgnc 
or elsewhere in its Delta the Mississippi were divided into two 
rivers, since each would be smaller than the present river, the two 
new rivers would go to work to obtain the new and steeper slopes 
suited to dimensions smaller that those of the original river, and 
hence would build up their beds. This process would only cease 
wlu-n tin- sleeper - 1 ■ ■ | . . ■ nee-led liy each were obtained. Since both 
rivers would then have one end at the Gulf, and have steeper slopes 
up to their point of divergence than the main river now has, the 
flood surface of the rivers at that point would he higher than now. 

There have been cases where the experiment of dividing a river 
in two has been tried by nature or by man. About A. I). J-pi* 
the Adige broke its levies and poured its waters south into the Cas- 
tagnoro and Canalc Bianco, which then formed a drainage stream 
parallel to the Po. In 1545 the break had so increased that two- 
thirds of the low-water flow of the Adige and three-fourths of the 
high-water flow went through it. A low dam was built across the 
Castagnoro to check the flow into it, and both rivers raised their 
beds. In 16T8 a new dam was built, as the old one was then buried 
in the deposit. The bed still rose. In 1791 a masonry dam H!> feet 
high, with many archways through it to allow floods to pass, was 
built across the Castagnoro. The bed continued to rise, and the 

floods on the Adige were so high that in 1838 the Ca.-lag o was 

permaneiltlj closed, in the six years following the closure the 
floods in the Adige fell, ami the more markedly the nearer the point 
considered was to the Castagnoro. 

Thus far only outlets have been considered which are perma- 
nent rivers. For such outlets the effect in finally raising the flood 
surface of the main river will be the greater as the flow of the outlet 
is more nearly eijtial to the remaining flow in the main river. If the 
outlet is small, its effect on the main river will be small. 

Places where there is no escape exeept at high stages are some- 
times called outlets. For many year- prior to the recent closing of 
levee gaps along the Mississippi below Red River, and of the gap; 
which permitted water to escape from the vicinity of Turnbul! 
Island IlltO the Atchai'ahya Kami, the maximum 'flood (low pa-t 
New Orleans was hut about l,M)O,00lt cubic feel per second, Thi- 
flow is ample for all navigation purposes, and no practical rain to 
navigation will result from increasing it. In 188$ j| u; ,, estimated 
that about $,200,000 cubic feet per second passed the latitude of 
Red River mouth. It has been proposed to allow only 200 000 
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cubic feci per second to go down the Atehafalaya, leaving 1,000,000 
or 2,000,000 cubic feet per second to go down the main river. 

lit my judgment until the heights of levees below Red River 
are largely increased, there should be left a free opportunity for the 
escape overland of 400,000 cubic feet per second from the vicinity 
of Tnrnbnlls Island into the Atehafalaya Basin, in such floods as 
those of 1883. in addition to the 200.000 cubic feet per second which 
is to go down the Atehafalaya. If such an escape, existing only at 
high water, be called an outlet, then 1 think it necessary, at least for 
the present. It will do no harm to navigation, which was good 
enough for many years before the escape into the Atehafalaya Ba- 
sia was reduced. On the other hand, to try to force in a great 
Hood, 1,300,000 cubic feet per second past New Orleans, with levees 
at present heights, is sure to renew the disasters to levees at or 
below Red River which have occurred this year. The injury re- 
sulting from many breaks below Red River is so much greater than 
that resulting from the escape into the Atehafalaya Basin from the 
vicinity of Turnhnll's Island that the lesser interest should yield to 
the greater until it is possible to protect both. 

It may be concluded, then, that the reduction, by any large 
amount, of die (low nf the Mississippi at Lake tlnrgne below what 
it has been f"r many years will be ultimately followed by a rise in 
the flood heights at that place and a shoaling of the river below and 
at its month. 

Also thai until levees below Red River are much higher than 
l hey are now, about I ;on, i mo feel per second in the greatest floods 
should he allowed 10 g" into the Atehafalaya Basin, thus relieving 
the river bctow. 

The opinion that the head of the Atehafalaya liasin should not 
he closed by levees was urged by me in the annual report <if the 
Mississippi River Commission for 1884. 

There is one other question, and that is that leveed rivers raise 
their beds higher and higher as the levees are raised. That is a very 
essential question in levees as long as are those on the Mississippi, 
and 1 have some menu randa as to them which I can read to the 
committee. 

The Ci i ah; man. The statement has been made that the bed of 
the Mississippi River has risen some seven or eight feet. 

Genera] Com stock. J haw heard that. I have examined that 
question also. I have prepared a statement as to thai question. 

The statement is often made that leveed rivers raise their beds 
higher and higher as levees are raised, and hence that levees will 
give no permanent relief against overflow. These statements are 
usually made from theoretical opinions and without a thorough 
knowledge of the theoretical side of the subject, and probably with- 
out any knowledge of the facts of experience, which alone can lead 



to conclusions entirely safe. The river Po has long been leveed, 
and it is often stated that its bed has risen largely in consequence 
of levees. The following data will show how unfounded is the 
statement that the bed has risen by amounts that are of much im- 
portance: 

At the revival of civilization the levees on the Po were com- 
plete and continuous from Cremona to the mouth of the OgHo, 43 
kilometers, "or 58.4 miles. About A. D. 1300 they were carried 
farther down the river, and in the succeeding centuries to near its 
month. In the present century ievces have been system att zed as to 
height. Four hundred kilometers, or 248>5 miles, were below the 
flood of 1872. At the end of 1877 it was expected to reduce (his 
to about 80 kilometers, or 1* miles. (Certni monografici gull' idrau- 
!ica fluviale in Italia. Rotna, 1878.) 

Xendrini, in 1720, observed an extreme low water at Ponte 
Lagoscuro, only .36 foot less than that of 1817; and at the dam of 
Governolo, near the mouth of the Mincio, the river was 1.3 feet 
lower than a stage uf water of 1609, declared by Uanlazzoli to be 
marvelous (Lombardini, Notizii). 

The above gauge readings, which have been only kept since 
1807, show that there has been no important rise of the bed of the 
river (since that could not rise without raising the low-water sur- 
face) at Pontelagoscuro in the sixty-eight years covered; and in 
connection with Zendnni's observations, show that there has been 
no probable rise of any importance since 1730, although the raising 
of levees has been going on during tin's period. Lombardini (Dei 
Congiamenti del Po, 1853, p. 17) examines this question for points 
above Pontelagoscuro, which itself is 112 kilometers (r>7 miles) From 
the month of the Po. He concludes that at Ostiglia, which is L83 
kilometers { ltd miles I above the mouth, the bed appears to have 
risen a few decimeters (decimeter = 3,9 inches) in a century, while 
at Governolo, 15 kilometers (it 1/3 miles) above, it appears to have 
been stationary for four centuries. 

Comparing the means from 1S1T to 1850 with those from 1*51 
to 18(17, it wilt be seen that a small rise in low- water heights is in- 
dicated, but the observations at several stations in the first period 
were few. and hence the results are uncertain. 

The (loud heights have, however, steadily risen, The follow- 
ing greatest floods are recorded : 

M. Kt. 

1837-1877 3.32= Hut in the vcar 16?2 

L757-17W 3.15 - 7.1 in the 'year 177? 

1797-1838 2.I1K --- 8.8 in the year is:i:i 

1837-1877 8,32 Pt.ti i>, the year l.s;-> 

From this table is appears that the highest floods have increased 
in height since 1705 by 1.4 meters (4.0 feet l. The rise in flood 
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heights on the Pu has not been confined to the single Pontelgoseuro, 
but has extended far above, 

Galliria (Gioruale del genio civile, February, 1878) examines 
this question and gives the following results. The miles given are 
reckoned from ilu- m< ulh of the rivet, 

"At Recca (894 kilometers, or 245 mites), within the century, 
there is a progressive rise of 1,63 meters (5 ft.) from 1*01 to 
186?; at Corossa (337 kilometers, or 201) miles), the flood of 1801 
read 6.35 meters, mid their heights r— e gradually to 7.1)3 meters in 
1878, or to 7.45 meters if allowance is made for a change of bed at 
this place. At Casal Maggivre {233 kilometers, or 145 miles), from 
S.tiO meters in 1801, the floods rose gradually to 6.07 meters in 1868, 
a Tise of 0.47 meters or 1.5 feet. At Ostiglia (149 kilometers, or 
93 miles), from 6.80 meters in 1801, and 7.50 meters in 181 2 to 
8.66 meters, although the river was not entirely confined. At Pon- 
telegoseiiro (92 kilometers, or 57 miles), from 2. 19 meters SOpra 
ijuardin, in 1801, to 3.32 meters in 187S ; the river not being entirely 
confined in this last year— a rise of 1.13 meters (3.7 feet) ; so that 
on the average there has certainly been a rise of more than a meter 
(3.28 feet) in the last seventy-live years along the whole course of 
the leveed river, excluding the Parma Cremona front, where the 
levees are far apart, and the rise is about one-half as much." 

Cemii Monograiiri sull'idranlica, p. 51), attributes the increased 
heights of the great flood of 1839 to "the more perfect leveeing of 
the Po and its tributaries, preventing the lateral escape of the wa- 
ters, and sending in a canal to the sea that which previously flowed 
over the country." 

Lombardmi (Ilgrande estuario Adriauco, p. 96) says the in- 
creased floods "arise in part from levees which binder their spread- 
ing out, and also from the deforesting of mountain slopes." 

Gallizia (loc. cit. ) attributes increase of floods to deforesting, 
to the interest each one has to get rid of injurious water, without 
consideration for those below him, to the leveeing of upper parts of 
rivers and their tributaries, and to the extension of the river mouth 
into the sea. 

To sum up in reference to die Po, it may be said that during 
the present century the levees on the Po have been systematized and 
raised to follow an increase in flood height that in seventy-five years 
amounted to about three feet along the leveed portion of the river; 
and that there is some evidence of a small rise in the extreme low- 
water surface of the river, which may be caused by a rise of the 
bed. It should be noticed, however, that the rise in the bed (if it 
realy exists) amounts to only tvvo-lumdredths of a foot a year, and 
that the annual cost of raising levees to keep up with it would be 
but a small part of the annual cost of a complete system of levees. 



As to the rise in the flood lev-el as (lie waters are more and 
more thoroughly confined, it may be said that this was a necessary 
result of confinement; that the same thing occurs on the Mississippi, 
and that it will cease when the levees have been built high enough 
to contain the greatest floods. 

On the Po thus far during the last seventy-five years the effect 
of the confinement of waters in raising the flood level has far ex- 
ceeded any tendency that confinement may have had to reduce flood 
heights by scouring the bed. 

Senator Washburn. Are the conditions the same in the valley 
Of the F'o as in the Mississippi Valley? 

General Co.msTock. Yes, sir; essentially the same; an alluvial 
stream. 

Senator Cru.ou. So that your conclusion is that the bed of 
the river has not risen? 

General CoMSTOCS. Not to any considerable amount; not to 
exceed I! or .S inches. 

Senator Ct/u,oM. For how long a period? 

General Olmstmck. From seventy-five to one hundred years. 

Senator Cru.oM, Oh, that is the Po. What is the fact with 
reference to the Mississippi River? 

General Com stock, f >ur records of low water rim back only 
twenty-five or thirty years. Our records do not go back far enough 
to draw an intelligent conclusion. Yon want a period of from 
seventy-five to one hundred years to say positively whether any 
changes have occurred. 

The Rhine is also a river which, below Dusseltlorf, has long 
been leveed, and if levees raise the bed of a river here, they should 
have produced their full effects, as ihey are rarely broken. 

It will be seen that the low- water surface appears to have 
fallen in the last hundred years at Emmerich, and possibly at Cm 
logne. 

liagen ( YVasser slandc in den i'l'eussichen Strdiuen, p. 18) 
carefully examines the gauge readings at Cologne, from In HI to 
1879, and at Dusseldorf i torn 1800 to 18?!), io detect changes in 
high and low water heights. Treating the gauge reading by the 
method of least Mjuarcs, he found the most probable annual change 
in the water heights. At Dusseldorf he found (hat, with great 
probability, there was an annual sinking of the maximum high water 
in each year amounting to 0.8 inch; that the mean stage did not 
change, and that the annual lowest waters showed, with some prob- 
ability, an annual rise of fine-twelfth of an inch. 

For Cologne he found that, with great probability, the high 
Waters had Mink, and the lowest waters lias risen by about the same 
amounts as at Dusseldorf A rise of one-twelfth of an inch a year, 
or B inches in a hundred years, i-, v. small as not Io be an jm 
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portatlt matter in a system of levees ; and if the hundred years of 
the table above are taken, this rise disappears. 

It lias often been asserted that the bed of the Hoarsg Ho, or 
Yellow River of China, has risen above the surrounding country, 
where it is leveed. The error, originally due to Abbe Hue, has 
been repeated by English writers on China. The following extract 
from a letter to me by Gen. J. H. Wilson (a very competent au- 
thority) gives reliable information on the subject: 

Wilmington, DEL,, May 6, 1890. 

******* 

In reply I hasten to say that 1 crossed the Yellow River on the 
7'lh of January. 1866, near' the city of Kai-fong-fu, in the province 
of J lonan, and visited the site of tbe great break of \&~>?>, about 30 
miles below Kai-fong-fu ; also traversed its embankments or levees 
on both banks of the river, visiting and measuring them at various 
points between Kai-fong-fu and Chinan-fu in the province of Shan- 
Toong, taking observations, notes, and measurements, and having 
specially in view the repair and maintenance of the embankments, 
their present condition, and the effect- produced by them. I bail no 
instruments, however, except a hand level, sextant, and tape line, 
and could therefore make no accurate level- across embankments, 
bed of the stream, fore shores, and adjacent plains, hut the con- 
clusion I came to in regard to the influence of the levees upon the 
bed of the river was that they had nowhere tilled it to a higher level 
tlum the adjacent country. 1 had heard of Father Hue's narrative 
on that point, and 1 visited the plain at which the river had left its 
old channel in 1858) leading to the sea south of the peninsula of 
Shan-Toong, and made itself an absolutely new one to tbe Gulf of 
Pe Chi Li, north of that peninsula. Between this place— known on 
the maps of Asia ( Kirke Johnson's is the best) as Lung mum Ku — 
and Kai-fong-fu, tbe embankment was very large, but it was neat 
the latter place that the great break occurred two years ago. This 
was closed after incredible efforts and great expense, and this river 
forced to resume its old channel, where it is now emptying itself, 
according to my advices of a few months ago, and where it will 
most probably continue to empty itself till it can find a shorter line 
and Steeper declivity to tide level. 

ISy referring to my little book on China t Appleton & Co.), you 
will get other details. 

In conclusion i do not hesitate to say that I can not believe 
that Abbe flue was entirely mistaken in regard to the silting up of 
the channel, and that an exhaustive survey would prove beyond a 
doubt that no such silting a- to raise any part of the bed above the 
adjacent country has ever taken place. 

Yours, very truly. 

James H. Wij.son. 



The question of the rise of bed of the Mississippi will now be 
considered. Unfortunately it has not been studied as thoroughly 
as the Rhine and Po, and its gauge records go hack but a few de- 
cades. 

Levee building has gone on most rapidly since 1880, and as the 
river was very low in December and January, 1887-88, and again in 
October and November, 1889, if there has been any important rise 
in the river bed resulting therefrom it should show itself in a cor- 
responding rise in the extreme low-water surface. 

Several places will be considered, selecting those where OUT 
gauge records cover as many years as possible. 

(1) Cairo, — The lowest water record extends back to 185!>, 
with breaks, but is continuous since 1871. January 1. isss, the 
gauge read 1.8 feet, and October 22, 1889, it read ','.? feet. From 
November in, 1889, to these dates the record gives but three years 
when the water was as low as in 1888 and 1889. These years were: 

Feet. 

December '.'(J, 1871 ; Cairo gauge - 1.0 

December (i, 1872 ; Cairo gauge 1 M 

January 1, 1877 ; Cairo gauge 1.0 

These gauge readings are lower than those of 1888 and 188!), 
but the period since 1880 is entirely too short to conclude that in it 
there was a year in which the discharge reached its lowest value, 
thus giving extreme low water. The greater low- water heights in 
1888 and 1HMU may he simply due to there being more water flowing 
in the river at those times than in 1871. If in seventeen years fol- 
lowing 1888 there arc no gauge readings as low as those of 1871, 
1872, and 1877, it will in some degree indicate but not prove that 
the bed has risen. At present the data do not extend over a peril id 
long enough to draw any reliable conclusions. 

i'i) Memphis. — This guage read: 

Feet. 

November ?Q, 1887 1 .80 

January 1, J888 D.80 

October -M, IsS'i 1.9Q 

The records of low water before these dates extend back to 
18-18 and are continuous back to 1871. The records back to L848 
give but three dates when the water was lower than on January 4, 
188S, namely, U.mi feet. These dates are: 

December &9, 1 87 1 —i)M 

i i<. ember 25, 1872 * \ —QM 

January ?, 1877 ^.75 

Mere again the extremely low waters uf 187 1 and 1872 show 
themselves, and they are lower than any since 1880. But, as was 
said in reference to Cairo, the period since [880 is entirely too short 
to enable us to assume that in it there has been a year of minimum 
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flow, or. what amounts to the same thing, that there will not m a 
few years occur a stage as low as that of December 20, 1871. 

(3) Helena.— The low-water record is continuous, excepting 

187* and IK7'.\ hack to 1*71. 'flic gauge read'. 

Feet. 

December 29. 1871 • ■ • • U5 

December 2(1, Wl% .• • 0*00 

The record afterwards gives no waters as low as these till 1887, 

The gauge read: 

Feet. 

November 20, 188? l:li) 

January 1, 1888 0.80 

Comparison of the two periods gives a difference too small to 
establish a rise of low-water level. 

(4) Luke Providence. — The low -water record extends back to 
1 872 and the lowest waters are : 

Feet. 

December 2!i, 1*72 — 3.K5 

October 1<;. Ls?<t 0.55 

Since 1880 the two lowest waters are: 

Feet. 

November 22, 1887 1.53 

October 31, 1883.... 2.80 

There seems to have been a great depression of low water in 
this part of the river about 1873. The Terrapin Neck cut-off, short- 
ening (he river about Hi miles, occurred in I8i:ii and may have been 
a partial cause. The gauge readings given indicate a rise in the 
water surface and probably of the bed at Lake Providence since 
1878. 

(5) Vic&sbttrg,— Excepting 1878 and 1879, the low-water rec- 
ord is continuous back to 1872. The gauge read: 

Feet. 
December 30, 1878 —1.30 

From this date to 1 8SG the lowest record is : 

Feet. 

January 6, 1887 3.25 

Since 1SH0 wc have: 

Feet. 

November 1U, 1880 0.00 

November 24, 1887 3.91 

January 7, 1888 , 1.92 

( Mi.Ut 2!t, Iks;) , B.80 

Here the gauge records indicate a fall in the low-water surface 
and perhaps a fall in the bed. The question is complicated by the 
Terrapin Neck cut-off of ISfifi, the Vtcksburg cut-off of 187(5, and 
the Davis Island cut-off of 18(17. 
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From 1872 to 1881 the low-water fall in the surface of the river 
between Lake Providence and Yieksburg varied between 21.0 feet 
and 22. !> feet; in 1883 it was 24.0; in 1886, US; in L887, 89.0; in 
1888, 26,7, and in 1889, 27.2 feet. The change of fall from 88.6 
feet in 1887 to 29.0 feet in 1887, amounting to 6.4 feel is very great. 
About two-thirds appear to be due to a sinking of the low-water 
plane at Yieksburg, and the rest to a rise in the low-waler plane at 
Lake Providence. The low-water slope from Lake Providence to 
Yieksburg was in 1884 still much greater than just above or bctow. 
Its great value was probably due to the cut-offs., In 1884 the dis- 
tance from Lake Providence to Yieksburg was 57 miles; the sum 
of the two cut-offs was 18 miles. If we suppose that before these 
two cut-offs the river was two-thirds of this 18 miles longer than 
now. or the distance from Lake Providence to Yieksburg to have 
been 36 miles, the slope would have been but fifty-Seven sixty- 
ninths of its present value. The result of the cul-offs would be to 
increase the velocity of the river above and near them. This in- 
crease of velocity would tend to scour the bed and banks, perhaps 
making a deposit in the river below the Davis cut-off, and tem- 
porarily raising the bed there; and it may be that it is now return- 
ing to its normal low-water position by removing the deposits below. 

(<)j Red River Landing. — The low- water record is continuous 
back to 1872, which was the year of the lowest known low water, 
the gauge reading 0.0, In 1S7!> it fell as low as 0.55, and in 1887 
i<> 0.17. The difference in low- water heights of 1*72 and 1887 is 
too small to be evidence of a rise in the bed of the river. 

Thus far only low waters of the Mississippi have been con-.id 
stdered. The high-water records cover longer periods, but as an 
increased high water may result from confining the limn Is between 
lines, as well as from a rise of the bed of the river, it can nol be 
concluded from a rise of flood height in the river that the bed has 
also risen. At Cairo — 

h'eet 

June 21, 1858, the gauge read 4iJ.fi 

May 2, 1868 50.8 

March 21, 1807 51.0 

The river did not again reach thee heights till 

February 20, 1882 gj g^ 

February ".7, 1883 5%.l"t 

This increase in the later heights is not supposed to indicate anv 
rise of bed. but can be accounted for solely by a greater flood di-' 
charge. 

At Memphis the record goes back i>> [888, lit 1868 the river 
reached a flood height of ;i I 15, the record ihen showing no greater 
one. In 188? the greatest height was 53.15; in 1**7. 85.30; and in 
1890, 35,60, This rise if I.I feet since Iflfi'i may be accounted for 



by a greater discharge, by the construction of levees below Mem- 
phis, and, perhaps by the influence of railroads across the St. Fran- 
cis bottom, without the supposition of a rise of bed. 

At Vtcksburg the record goes back to 18^H. The highest known 
water was 51.1 feet, in 1862. The next highest was 49.1, March 18, 
t890. Here there is no indication erf a rise of bed. 

At Natchez the record goes back to 1800, The highest water 
was 49.!), in l«ti2. In 1890 the highest water was 18,(j on March 
•i'i. In 1815 the highest writer was 48.5. There is no indication of 
a rise of bed. 

From an examination of the Po and Rhine, it may be concluded 
that if their beds rise in the leveed portions (which is not entirely 
certain from the data), it is at so slow a rate as not to be an im- 
portant factor in the maintenance of a levee system. With levees 
10 feet high, if the bed rose at the rate of 1 foot in a hundred years, 
the cost of raising a line of levees having the length of the present 
Mississippi system— about 1,300 miles— by this 1 foot, would he 
hut about $4,000,000, distributed over the" country, or $4O,0QO per 
annum, which is a small part of *he annual cost of the system. 

On the Mississippi, the records, while not extending over a 

period long enough to give t'mal results, on not. so far as they go. 
indicate that the bed lias risen. 

The opinion so often held, that levees cause a river bed to rise, 
is probably due to the fact that the bed of a river does sometimes 
rise, although leveed, and hence it is concluded that the levees cause 
the rise. Any sedimentary stream, having a definite succession of 
stages and discbarge-, and flowing in its own alluvion, finally takes 
such a slope as will give a velocity sufficient to enable it to carry its 
sediment, whether derived from above or from its own banks and 
bed farther down stream, without, on the whole, scouring or filling 
its bed. An average velocity less than this will give rise to deposits 
in its bed, or if it is crooked, it will become straight, thus in either 
case increasing its slope and velocity toward their normal values. 
An average velocity greater than this will scour its bed or cause 
caving in its convex bends, thus increasing its length and diminish- 
ing its slope and velocity to such values as its bed can bear without, 
on the whole, scouring or filling. When, therefore, the slope of a 
sedimentary stream suddenly diminishes from that which it needs 
for a stable regimen, its velocity also diminishes ; it drops a part of 
its alluvion, and its bed rises. " Thus, when the Mississippi enters 
the Gulf of Mexico, its slope suddenly diminishes, its velocity di- 
minishes, and it builds up bars out in deep water. So Bayou La- 
fourche, when its waters fall to the level of swamps but a few feet 
Above Gulf level, builds up its bed, necessitating high levees. So, 
too, the Atlige, where it reaches the low plains of the Po, needs for 
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permanence a steeper slope than the country has, ami raises its bed 
above it. In all these cases the bed would rise without levees. 

There is one more cause for the rise of bed of a sedimenalry 
river, which, however, acts at a very slow rate. The Mississippi 
pushes its mouths out into the Gulf at the rate of about 4 miles in a 
century, and this inerease in length requires a corresponding in- 
crease in fall of water surface to make the waters flow out. An in- 
crease of 4 miles in length would, with existing slopes, raise the 
high-water surface at New Orleans about 0.7 foot. The cost of 
raising levees to correspond with this rise per century in the water 
surface would, as has already been seen, be a small part of the an- 
nual cost of the system. 

It has often been asserted that the bed of the lloang Ho, or 
Vellow River, of China, has risen above the surrounding country 
where it is leveed, and is causing trouble. 1 wrote to General Wil- 
son in reference to that, and he told me some time ago about it, and 
he assures me that he examined that river with reference to levees 
at a number of points; that the test he made was by using a hand 
level, tape lines, and sextant, and in his opinion at no place is the 
bed of tile lloang Ho Kiver as high as the surrounding country. 

Senator Washiil'R.v fie thinks that the bed has not risen since 
the levees have been built. 

General CciMSTdCK. The levees have been there for hundreds 
of years, hut the bed of the river has at rto place risen to a higher 
level than the surrounding country. 

The Chairman, '['be levees on that river are very high? 

General Com stock. Yes, sir. 

The Chairman. The Chinese minister wrote to some gentle- 
man the other day that they were as high as the dwellings. 

General Com stock. Yes, sir. He speaks of the break that 
happened a few year- ago, and tie say- ii was of an enormous ex- 
tent. Now, with reference to the Mississippi Kiver at Cairo, it was 
minus I fuDt in U-o!, which was the lowest ever known, In Jan- 
uary, 1888, it vm'iu down UJ feet, bo that in I 8? 1 it was about 2.8 
feet lower than it was in Inns, That may indicate some slight rise 
in the bed of the river, there, hut it is equally possible that it was due 
to the fact that in 1888 the river was larger than it was in 1S81 — that 
is. the river flow was larger. 

Of course the height of this low- water surface depends upon 
the volume of water that rim- through it. Sometimes the river 
builds bars across itself whic'i makes the water rise higher. I do 
not think we have anj evidence to show thai the river has risen at 
Cairo, but if you find that the lowest water iti 1888 is 8,fl feel higher 
than it was in IS71, which covers a period of seventeen years, then 
if in seventeen year*, more it does nett fall as low S3 in |sTl, there 
will be Mime evidence thai the river bed has risen, 



At Memphis that same year the tow water produced a some- 
what similar result. In January, 1888, the river was eight-tenths of 
a foot on the gauge. In 5 871 it was minus ninety-two hundredths; 
that is the difference of 1.7 feet. These same remarks might be 
applied as well to the other. So far as figures go it indicates a 
slight rise there. From Cairo to Memphis there have been no 
levees. 

At Vicksburg— the lowest water in 1K73— the gauge was minus 
1.3 feet. November 24, 1887, it was minus 3.91 feet— that is to say, 
the lowest water there was ?.(i lower at Vicksburg in 1883 than it 
was in 1871. It is due to the cut-offs which occurred there in 18?fi, 
1886, and 1867. 

Senator Cuixom. If it meant anything more than local causes it 
would reduce the bed of the river below, and there you have levees. 

General Comstock. Yes. sir; and it has got down i.G feet. 

At Red River the low-water record is continuous back to 1872. 
In 1872 it fell to zero and in 1HS7 to forty-seven hundredths, so that 
the river in 1887 was only four-tenths higher than it was in 1.872. 
So that it can be safely said, so far as our records go, and that is 
the most reliable information existing, there is no certain rise in 
the bed of the Mississippi at any point, even at Cairo. I am not 
Mire but that that may be due to difference of discharge. The river 
has not been completely leveed there. 

Senator Cuu.om. Would leveeing below have any effect upon 
the river at Cairo? 

General Comstock. Nothing to speak of. It is only continu- 
ous when you get down to Arkansas City, which is 438 miles below 
Cairo. 

The Chairman. It is stated in some of these papers that the 
Eads jetties for narrowing the river there have reduced the stream 
and have raised the bottom of the river above it. What have you 
lo say as to that? 

General Comstock. I would attach no value whatever lo such 
a statement a* that, unless the figures were given to me, and I 
should not believe it even then. 

Senator Cu.t.oM. Do you mean the figures of the cause? 

General Comstock. I mean the figures— that is to say, if you 
put any obstruction in the river you would raise the water above it in 
some small degree, I do not suppose it is possible that these jetties 
have raised the river at New Orleans by 2 inches. 

Senator WaSBSTkn, We had Captain Leathers hefnrc the com- 
mittee the other day, and 1 asked him this question : 

"As ! understand the theory ^f the Mississippi River Commis- 
sion, the theory uiion which appropriations have been made, it has 
been that of contracting the river, contracting the current so as to 
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wash out and lower the bed of the river, and in consequence give a 
greater depth <if navigable water? 

"Senator Giusow The theory. Senator, is tin.;; Nut to con- 
tract it beyond its natural limits, hut to keep it within i1s natural 
hanks. 

"Senator WashbUrn. From your experience is that the ef- 
fect it has had, to lower the bed of the river, or has the bed of the 
river been raised? 

"Mr. l.K.vmi:ks. As you have contracted you have filled the 
bottom, and you have elevated the surface. 1 think that the work 
which has been done by the Commission has been a disastrous thing 
to the people in the valley. I have seen no improvement there what- 
ever towards that. We have got for navigable purposes three or 
four feet more water going to sea than we ever had, hut it has been 
at the expense of the planter? in the valley, putting five or six feet 
of wafer Oil them." 

Kf w, the statement, as the chairman has just remarked, has 
been made here repeatedly that the result of these levees had been 
to raise the bottom of the river from H to 7 feet. You state thai is 
not the fact, do you? 

Genera! COMSTOCK. It i-; not the fact. 

Senator WASH BURN. As a matter of fact it lias not been raised 
at all ? 

General COMSTOCK. I do think it has. I have not formed arty 
certain conclusion that it baa been raised at all. As to the rise ill 
high-water surface 1 have no doubt tliat the perfecting of the levees 
has raised the water. 

The Chairman. To what expense have you gone to in building 
the levees? 

General Coil STOCK. About three millions of dollars. 

The Chairman. With reference to navigation alone? 

General Com stock. That is the way the Commission has con- 
strued the law. The law provides that it shall not be spent on levees 
except as a part of the plan to improve navigation, etc. 

The Chairman. What would he the effect of leveeing the Mis- 
sissippi River from top to bottom? 

General Comstock. In what respect? 

The CH mum an*. As to navigation. 

General COMSTOCK, I do not think it would improve it suffi- 
ciently to make that in any degree an economical method of im- 
proving the river, 

The Chairman, Yon resort to other methods? 

General Com STOCK. I would resort to the other method. 

Senator O LLOM. Which other method? 

General Comstock. Works in the bed of the river— spurs, 
dikes, and revettncnK 



The Chairman-. Then you would have to build levees? 

General Com stock. Xot necessarily. 

The Chairman. You would not build levees? 

Genera! Com stock. Under the law, as it is now I should not 
build levees, according to my idea of the effects of levees. Of 
course, I am a minority of the Commission. The majority of the 
Commission think the river can be improved by building fevees, 
My own individual opinion is that levees are too expensive a way 
of' improving the river to justify it under the law. and I am not 
sure that they would improve it at all 

Senator WashbuRS. In some places the only improvement 
would be in levees. For instance, at Plum Point and Lake Provi- 
dence Reach. 

General Com stock. Our improvements are at Lake Providence 
Reach, but the main works are in the river and are not levees. 

Senator Cru.oM. You do not believe in the levee system, as a 
matter of fact? 

General Com stock. I believe in it implicitly, f think it is 
necessary to build them in order to take care of the country, I do 
not think the United States should put them there at their own ex- 
pense, for navigation purposes, 

Senator Cinj.nM. Hut for the general good of the country, its 
development, etc., you believe in le\t_e-: 

G ciiera! Com stock. * If course ! do. It always seemed to me 
that the Italian way was a fair one. On the important rivers they 
have adopted the principle that the people interested should pay ihe 
bills, and so the State assumes the cost to the extent of one-half and 
the Province assumes the cost of one-uuarter, by taxation. Be- 
sides that they have associations of men called Consorzii, and these 
Consorzii pay the other one-fourth. So that the State pays one-half 
of the whole amount, On the Mississippi River, as the thing 
actually works, the State and local authorities have been paying two- 
thirds since IS8U and the United States one-third. There have been 
$lo,um),0im spent on the river since 1880, and of that amount the 
United States paid one-third. 

Senator WASHBURN. Suppose the Government should appro- 
priate the money to build levees the entire length of the river beyond 
Cairo, of a width 1 think you agreed on 3,600 feet. That is the 
general width to which yon would contract the river. 

General Comstock. In my judgment the farther apart the 
levees the better. 

Senator Wasiiih'Rn. In many places the width is 8,600 feet. 

General Com STOCK. That is low water. 

Senator Wasumrn. Assuming that that was done, are not 
there periods of time in the year when that length would not be 
sufficient lo bold the water within the banks of the river? 
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Genera} Comstock. It depends upon how high you build the 
levees. 

Senator Washburn. At any reasonable height? 

General Com stock, I think they are building them from lit to 
13 feet. 

Senator Wasrbi/BH, What was tin: occasion of the breaks this 
spring below Red River? 

Genera! Com stock. This flood in the upper river, at Helena, 
for instance, appears to have been somewhat less than the flood of 
1882. At Red River, from the information that Captain Kingman 
gives me this morning, it would seem to be nearly equal to the flood 
of 1882. In 1882 about 600,000 cubic feet a second went from the 
Red River into the head of the Atchafalaya basin and escaped into 
the Mississippi. Levees were built across the head of that basin 
Subsequently, and if they stood of course they were going to force 
this 600,00Q feet, less what was allowed to go down the Atchafalaya 
proper, down past New Orleans. The effect of keeping those levees 
intact is to throw a greater strain on the levees directly below Red 
River, 

I have not the definite data now at hand, and of course my 
opinion is not final, hut I think these levees on the Atchafalaya broke 
sooner than on the Mississippi below Red River. I believe the 
levees at the head of Atchafalaya should let 000,000 cubic feel oi 
water escape down there. In addition to that, 1 would raise the 
levees below Red River, 

Senator Washburn. Your answer to my question, then, would 
be that the river, if it were leveed the whole distance, would not 
carry the entire volume of water. 

General COMSTOCK. Oh, yes. 

Senator Wash i:ik.\. lint you would relieve ii by opening up 
the Atchafalaya? 

General CtjMSTo K. Thai would be the way. 

The Chairman, If there were money enough there would be 
no difliculty in putting them at a height that would raise the river? 

General Comstock. I think not. 

The Chairman, Have you compared the overflows on the 
Mississippi River during the last fifteen or twenty years with this 
last one? 

General Com STOCK. Our data of the overflows are ver\ meager, 
except with reference t> the flood of 188?, which was a jjreat one. 
All the data are not in. 1 have cot received them as ui in refer- 
ence to this present flood. As 1 said before at Helena the maxi- 
mum flow appear* b two tin:, -in: I .;• three hundred thousand cubic 

feel a -eeoiid le-< than in ! ' Vl Red River il was about equal 
to that of 1888. Roth of these were great flood years, 
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The Chairman. Do you know how the country inundated ap- 
peared iu 188*2 as compared with that country this year? 

General Com stock. There was no comparison whatever. At 
that time the levees were hToken from Cairo down to Bonnet Carre. 
The country was overflowed from Cairo to the Gulf, and the dam- 
age was greatly less in 1890 than it was in 1S82. 

Senator CuLLOM. Now. for navigation purposes, have you any 
idea what amount of money would be necessary to he spent to make 
that river as good as it can be made? 

General Com stock. I have estimated it in the neighborhood of 

$#6,000,000. 

Senator CutlOU. For navigation purposes purely? 

General Comstock. Yes, sir. 

Senator Cullgm. Without reference to river interests? 

General Comstock. Yes, sir. 

Senator Cci.lom, How much would it cost to levee it? 

General Comstock. There has been no estimate made of that 
at all. 

The Chairman. Suppose yotJ built the levees at the same time, 
what would it cost? 

General Comstock. So far as getting ten feet of water, it 
might take off $10,000,000, 

The Chairman. It would take off $10,000,000. 

General Com stock. The works on the bed of the river might 
cost $10,0(K),iioo )e-s if you made a perfect system of levees. 

The Chairman. How much does the perfect system of levees 
add? 

General Com stock. There has been no estimate made of it. 
The Commission made an estimate in 1884 and 1885, 1 think, of 
levees at a certain height, at $1 1,000.000. 1 think that is too small 
for a perfect system of levees. 

Senator Washburn. You say to build levees would diminish 
(he amount already mentioned in improving the level of the river. 

General Comstock. As I said before, T do not know whether 
levees would improve navigation. I said that the building uf levees 
might make the navigation improvement cost ten million dollars less, 
or sixty-five millions of dollars, but 1 have no certainty that it would. 

Senator Cullom. Have you gone over the system that you 
would adopt if you had your own way with reference to the im- 
provement of the river for navigation purposes? 

General Comstock. Yes, sir. 

Senator Washburn. That is by making improvements in the 
bed of the river and not by building levees? 

General Comstock. Yes, sir. 
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Senator Washburn. The building of the levees the entire dis- 
tance would not obviate the necessity of making these improvements 
in the bed of the river that you are now doing? 

General Comstock. I think not. 

Senator Washburn 1 . Now, the effect of relieving the river at 
the Atchafalaya has been good, as I understand you. 

General Comstock. The effect of what? 

Senator Washburn. The effect on the Atchafalaya outlet by 
relieving the Mississippi of, say, one-fourth of the discharge, the re- 
sult has been good, has it not? 

General Comstock. No. I can hardly say that the result has 
been good, because the levees broke in 1KR*3. When that was en- 
tirely open the levees broke. 

Senator Washburn. You would relieve the river of so much 
water ? 

General Comstock. Yes, sir; but the amount that sin mid be 
raised would be small in comparison with what would be necessary 
to bring the water down the main river, 

Senator Washburn. Would you recommend the closing en- 
tirely of the Atchafalaya outlet, assuming that you had mone; 
enough to build the levees hi|»h enough below ? 

General Comstock. No, I do not think it would. It depends 
Upon the country back there. 

Senator Gibson. As 1 understand it, the Atchafalaya is not, 
strictly speaking, an outlet of the Mississippi, |( is both an outlet 
and an inlet. At certain times when the Tensas Valley basin is full 
of water, and the Red River is full, it is an inlet into the Mississippi 
River; it empties into it. I suppose it is doing that now, and din- 
ing the flood season it has been a tributary of the Mississippi River— 
1 mean the Red River has. P.m the function that the Atchafalaya 
performs is to take off water that otherwise would go into the river. 

General Coif STOCK. Yes, sir. 

Senator GmsoN, From the Tensas Basin and from the Red 
River. 

General Cox; stock. All of that would become part of (In.- Mis- 
sissippi River below it. 

Senator Gibson. Assuming that that is the case, why would not 
die opening of the Lake Borgne outlet have (he same effect by re- 
lieving the river by discharge? 

General Comstock. If you were to make an opening of the 
same size, the first question would be how low down you would have 
that opening. 

Senator GlBSON- No; what you would call a high-water open- 
ing." 

Genera! Comstock. That is ab-mt the level of the banks. l'\>r 
that purpose it would give some relief. Hut at Lake liorgne the 



rise and fall of the river is only something like 12 feet perhaps, so 
that if you stop your sills at 9 or 10 feet above low water it would 
require one a good many miles long, which would require expensive 
work. 

Senator Gibson*. How deep an outlet could you have there 
without interfering with the river below ; not to shoal up the river 
and affect the navigation below ? 

General Com stock. It is possible you might take 100,000 feet 
a second. The flow has been about 1,100,000 feet a second. This 
year it has been more. You might take 100,000 without injuring 
the South Pass. 1 do not think you would gain enough by that ex- 
periment to balance the danger you run. 

Senator Gibson. How far is it from the point on the Missis- 
sippi River where it is proposed to make the Lake Borgne outlet to 
deep water? 

General Com STOCK. I do not recollect the distance exactly. I 
think it is something like 60 or TO miles. From Lake Borgne to the 
Mississippi Sound the water is from 10 to 12 feet to 20 feet deep, 
while the main river at Lake Borgne down to the head of the pass is 
probably .100 feet deep. 

Senator Gibson. Now far is it from Lake Borgne to deep 
water? 

General Cum stuck. About 100 miles to the jetties. 

Senator Gibson. What would be the damage likely to be in- 
flicted upon the city of New Orleans and upon the people in that 
vicinity by making an outlet into Lake Borgne? 

General Com stock. It would raise the water there by a num- 
ber of feet. 

Senator GlBSON. Would not that necessitate the leveeing in of 
the whole rear of the city of New Orleans? 

General Com stock. I think so. The dams would be over- 
flowed and raise the water in Lake Borgne. 

Senator GlBSON, Vou have spoken of the River Rhine and the 
River 1V>. Is not there a great deal of gravel in the River Rhine, 
and more gravel in the River Rhine than in the Mississippi River in 
proportion to si« and the volume of water? 

General Com stock. When you get down towards the boundary 
of Holland I think there is riot much besides sand. As you go up 
it is possible that there is a little gravel there, as there is in the 
Mississippi River down as far as Profit Island. 

Senator GlBSON. Have they not taken in vast tracts of coun- 
try Oil the Rhine by sharpening the river? 

General CoMSTOCK. There has been a good deal of cut -oil work 
doiit- above the region of levees on the Baden frontier. 

243 



Senator Gibson. If you were to construct this outlet at Lake 
Borgne, how far would you think it necessary to levee that outlet 
to prevent it from overflowing the whole country? 

General Com. stock. You would have to levee it alt around; 1 
think all the way around Lake Dorgne. 

Senator Gibson. How wnM you levee Lake Borgne? 

General Comstock, 1 Consider that so foolish that 1 have not 
given it a thought. 

Senator Gibson. Would not the secondary effect of this outlet 
he to fill up that basin with sediment? 

General Com stock. The velocity in Lake Borgne would at first 
be one-sixth of that which it is in the main river, and of emirsc a 
large portion of the Mississippi sediment would drop into Lake 
l!orgm\ 

Senator GlBSON. You have heeu down lo the forts there, have 
you not? 

General CoMSTOCK. Yes, sir. 

Senator GlBSON, Do you know a place called Cubitt's Gap? 

General Com stock. Yes, sir. 

Senator Gibson, Was not that originally an outlet to the deep 
water of the Gulf, right above the GuJf, on the right-hand side? 

General Comstock. Yes, sir; on the left hank. 

Senator Gibson. It is on the right-hand side going down the 
river. 

General Comstock. That is the Jump, 

Senator Gibson. What has heeu the effect of building these 
outlets? 

General Comstock. The effect has been to build a bar. 

Senator Gibson. Has not the river reallv closed them up? 

General Comstock. 1 think they are very much closed up. I 
have i' -i -ecu a survey of them for many years. 

Senator WASHBURN. What is the distance from the Lake 
Borgia- outlet where yon would start off from the Mississippi River 
to the deep water of the Gulf; what would he the distance aero 
there? 

General Comstock. My recollection is it is something like (iO 
or 70 miles. 

Senator Washbuhs. What is the distance from that same 
point to an outlet at the jetties? 

General Comstock. About 110 miles. 

Senator WASHBURN, Then the current would be very much 
more rapid through the Lake Borgne outlet than it is in the Mis- 
sissippi? 

General Comstock. No, sir. 

Senator Wasiibi'kn. The fall would he much greater. 
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General Com stuck. The fall would be greater in the ratio of 
sixty to one hundred, but the velocity would not depend upon the 
fall alone. It depends just as much un tiie depth. You would 
nearly double the slope of the river, but the depth would be only one- 
tenth as much. The main river is 100 feet deep, and you would 
have to dig it out nearly to that depth to get as high velocity all the 
way to the sound as in the Mississippi. 

Senator WAsnuckN. The result would be in the first instance 
to fill up Lake Borgne and to cut a main channel in there, so that 
the objections raised by the citizens of Louisiana would not come 
about. 

General Com stock. 1 think that would be the result ultimately. 
Lake Borgne now is a very wide body of water. 

Senator Washburn, Not very deep. 

General Com stock. No, but still its cross section is larger than 
that of the Mississippi, so that the velocity of the water flowing 
through it would be very much less than the Mississippi River. The 
process would be to shoal it up and form channels through it, and 
the velocity would be less. 

Senator W'ASHisrRN. There would ultimately be a distinct 
channel through it? 

General Com stock. Yes, sir. 

Senator Gisson. You said a while ago that it would cost about 
$75,000,000 to complete the works on the Mississippi River. Have 
you ever made any estimate of what the cost would be of complet- 
ing the works on the Atlantic sea-board, the improvement of the 
rivers and harljors? 

General Comstock. No, sir. 

Senator Gibson. Or on the lakes? 

General Com stock. No, sir. 

Senator Gibson. You said, also, that it would cost $10,000,000 
less than $75,000,000 if we applied the levee system in conjunction 
with the jetty system. 

General Comstock. 1 mentioned that as possible to my mind. 
I really do not know. 

Senator Gibson. What benefit would it confer upon the people 
living on the hanks of the river to have it leveed? 

General Comstock. The benefit would be enormous. 

Senator Gibson. What area of territory would it bring into 
habitation ? 

General Comstock. Some 30.000 square miles, if the whole of 
it were cultivated. 

Senator QlsSON, What effect would it have on the common 
carriers, the railroad systems? 

General Comstock. A very large effect. The effect of the 
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levees on the Yazoo River has been very large during the last few 
years, both in the way of river transportation and railroad*. 

Senator Collom, Yoa say tliere are levees now above the level 
of the valley along the river? 

General Comstock. They are not very much more than 'A or I 
feet high in some places. 

Senator Cullom. Mow much of that country would be so en 
dangered as to drive the people away and destroy the crops, stock, 
etc.? 

General Com stock. That would depend very much upon 
whether the tevee broke and discharged the water over it. Take 
the Yazoo district. There is a number of drainage streams run- 
ning through it into which the water flows from the Mississippi, and 
they have built up ridges along their banks just as the Mississippi 
has, and when the flood comes the water is guided by those ridges 
and flows into the bottom. It is almost impossible to tell what dam- 
age is going to be done in a given place by a given break, except by 
one thoroughly familiar with the local topography. 

Senator Cru,oM. Can not people, property, stock, etc., be got- 
ten onto high spots around there, so that they can secure themselves 
from danger? 

General Com stock. Wry often the levees are the only high 
spots. 

Senator Wasiuurn. Is the topograph; of the country such 
that there is any point above the Atchafalaya where an outlet could 
be made and the water reach the Gulf? 

General Comstock. I think not of any value at all. Mr, Cow- 
don ha.i proposed an outlet into Bayou Bartholomew from the Ar- 
kansas River, which scheme I think is not good. 

Senator Washburn. Why so? 

General Com stock. It is rather a small narrow stream there. 
Suppose you take 100,000 feet of water out of the Arkansas River, 
I doubt if you could get it to run through that stream. I am not 
sure you could make a canal from the Arkansas River through to 
Bartholomew to carry even that amount except at enormous ex- 
pense. 

Senator Wasiiiu-kn. During the past two or three years the 
levees have been closed. How has the low- water navigation been 
affected:-' 

General OQMSTOCK, Affected by State works or by the works 
of the Commission? 

Senator W ASH BURN. It has been affected by levees and not by 
jetty works. I understand; but where the river has been leveed, has 
the low-Water navigation been improved by those levees? 

General CoMSTOI K. That is a question which is something like 
asking about the rise in the bed of the river. You want a g 1 
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many years to settle that question. The results to be effected would 
be the disappearance uf the bars having less than 10 feet. I looked 
at that question some time ago with reference to the low waters of 
1887, 1888, and 1WJ, which were quite low-water years, and nearly 
as low as 1 87 J and 1S72. There were a good many bars that 
showed themselves in those years. Our record is not definite and 
precise enough to say that the bars have diminished. I do not know 
that except by the disappearance of the bars or by resurvey of the 
whole river. It can be shown that levees have improved the bars 
which give trouble to navigation. 

With reference to the rise in the river bed, Colonel Ernst has 
given me some averages for a period of years. There are a num- 
ber of points, taking the mean low water, that indicate that the low 
water has not risen. 

Mr. Cowdon, It has been stated that the Jump showed itself 
up to 4 feet at its intersection with the Mississippi River, and that 
was given as evidence why the Lake Borgne outlet was closed. 1 
want some gentleman to look at this chart and see if that is correct. 
Some Senator get up and look at this map. 

General Com stock. I doubt if I gave that testimony as to be- 
iny only 4 feet. I will say, speaking from recollection, that while 
the jetties were being built I went in there one day and was told it 
was filling up rapidly, and that there was great difficulty in gelling a 
steamboat about in there. 

Senator Wash 11 urn. How late an edition is this map? 

Mr. Cowdon. The fim date was in t S ? • J , and it was revised in 
1884 and 18S5. 

General Com stock. 1 would say that it is difficult to tell on 
that map when the survey was made. 

Mr. CowQOK. The map was made two years after the survey- 
was made. 

General Com stuck. It was made in 188 1 ) Inn the -urvev raaj 
have been made ten years before. It is a Government map. 

Mr. Cowdon, That report was made in 1880. 1 went {here 
and got the proofs, I measured it and found 56 feet of water. 

General Co M STOCK, How far did you go down? 

Mr, Cowdon, I went <lown about three-quarters of a mile. 

STATEMENT OF LIEUT, COL. CHARLES R. SUTER. 

_ Lieut. Col. Ciiakli:s R. St-Tr.it, I". S. A., a member of the Mis- 
sissippi River Commission, appeared before the committee. 

The Chairman. How long have you been connected with the 
Mississippi River? 

Lieutenant Colonel StJTKR. About twenty four year-. 
Senator Cri.i.ic.t, Are you a civilian? 
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Lieutenant-Colonel St'TEK. Xo, sir; I am at) officer of the En- 
gineer Corps, U. S. Army. 

The Chairman, just make a general statement as General 
Comstock did in relation to the Mississippi River, its improvement, 
etc, 

Lieutenant-Colonel Sitf.r. I presume you re fir more jkit- 
ticularly to the work of the Mississippi River Commission. 

The Chairman. Yes, sir. 

Lieutenant -Colonel Sutkr. The Commission was organized in 
187!'. The first report that the Commission submitted in accord- 
ance with the law organizing ii considered various plans that had 
been presented at various times for improving the Mississippi 
River. They were defined in the bill as the outlet plan, the levee 
plan, and what was called the jetty plan. The Commission reported 
upon all three plans and then made their recommendation as to what 
they proposed. 

The so-called outlet plan was condemned in toto. The plan of 
improving the navigation by levees alone was not adopted by the 
Commission. 

Of course, as a protection against overflow they were unani- 
mously favored by the Commission. The closure of the then exist- 
ing gaps was recommended, as it was considered that the levee sys- 
tem would form an important auxiliary in channel improvement 
when taken in connection with the other work which was recom- 
mended. The Commission were of the opinion that an approxi- 
mately uniform regimen of the river should he aimed at, ami that 
the control over the river should extend through all its stages, in- 
cluding high water, which of course brings in the levees as a factor 
in the channel improvement. I will state (hat when I speak of a 
uniform regimen of the river I mean that the object is to introduce 
as nearly as possible similar conditions throughout, so that there 
will he no abrupt changes in its main features. 

The river in its present state varies from 3,000 feet to over 
10,1)0(1 feet in width, with corresponding variations in velocity and 
everything connected with it. The idea was [. tiring it into sonic- 
thing like uniformity. Of course, it was not considered advisable 
that the minimum width should lie taken as the standard. The mini- 
mum width I think is 8,000 feet, It is not considered necessan to 
go that far, but the Commission found on investigation, from such 
surveys as were available, that a width at low water of aboni 3,000 
feet would give sufficient depth for all navigable purpose*, and' the 
plan formulated was to reduce tin- river to this width at low water 
by proper contraction works. The kind of contraction works pro- 
posed were what may be denominated -ill catching works, They 
consist of systems or combinations of dikes made of piles and carry- 
ing brush screens, so designed as to cheek the eiiri'cnl over certain 
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setected portions of the river bed awl induce there deposits of silt, 
so that ultimately die river may rectify itself by reclaiming those 
portions of the bed which are not needed for the navigable channel 
and building up new banks. Eventually these shoals become the 
training dikes just as ordinary dikes do on rivers of the usual char- 
acter. It is a system of improvement only possible on a sediment- 
hearing stream. 

The second feature of the proposed plan was the revetment of 
hanks where exposed to erosion, the idea of course being to make 
the current act on the bottom instead of the banks, in order to 
deepen the channel. 

These two constitute the main elements of the channel improve- 
ment in the bed of the river; that is, permeable dikes to induce de- 
posits, and revetments to hold the banks and keep the river in place. 
The maintenance of levees on the top of the banks was thought by 
the Commission to subserve two purposes. In some places there is 
very little question that the navigation of the river has heen seriously 
deteriorated by the existence of breaks in the levee. That, of course. 
is especially manifest in lho.-e portions of the river that have heen 
leveed for a lung time; that is, where die system of levees has been 
kept up for a great many years. 

It has been found by measurement that hclow extensive gaps in 
levees there is a very decided deterioration in the channel, ami the 
Commission were of the opinion that this deterioration is due to 
the existence of these gaps; hence their inference was that if those 
gaps in the levees were closed the dc]k>sits formed under the in- 
fluence of the crevasses would he swept away and the channel of 
the river correspondingly improved and deepened. Furthermore, 
levees were deemed essentia!, both for the safety nf the works in the 
bed of the river, and to maintain the regimen at those places ^vliere 
it was already good. The only way to obtain uniformity of regi- 
men, or to keep it when obtained, is to control the entire discharge 
of the river, which of course means the control of the floods as well 
as low stages. At the period of flood discharge you have an enor- 
mous volume of water, capable < f almost any amount of mischief; 
at that period the cut-offs are formed and all sorts of accidents of 
that kind occur, all of which tend to upset the uniform regimen you 
are endeavoring to get. 

From this point of view the function of the levee system may 
be considered as conservative; its other function confers a direct 
benefit. The plan of the Commission contemplated hoth of these 
functions and these three factors; that is, the channel contraction 
works, the revetment of the banks, and the levees on the top of the 
hanks constitute the plan on which the Commission has worked 
from that day to this, 
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The Chairman. If you were regarding the navigation of the 
Mississippi River alone, and forgetting fur the time being the land- 
owners up and down the Mississippi River, would you adopt the 
levee system in conjunction with the system which you did adopt at 
certain reaches there in order to make the river navigable? 

Lieutenant- Colonel Sl t ti;k. Yes, sir. 

Tlie Chairman. Would you take buth of them? 

Lieutenant-Colonel SrTUR. Yes, sir. 

The Chairman. Then you differ from General Comstock in 
that respect? 

Lieutenant-Colonel SuTfiR. Yes, sir. 

The Chairman. What have yon to say in relation to tin- as 
sett ion that the bottom of the river has been rising? 

Lieutenant-Colonel SUTBR. 1 do not think there is the slight- 
est evidence of it. 

Senator GiusoN. You have stated the plan adopted bv the Com- 
mission? Will you now state the results achieved by the execu- 
tion of that plan? 

The Chairman. General Comstock has stated that fully. 

Senator GlBSON. General Comstock has been practically in 
charge of it? 

Lieutenant-Colonel Sl'TER. Yes, sir. 

Senator WASHBURN. Have the plans you have carried out fulls 
met your expectation? 

Lieutenant-Colonel Srri'it. They have; they have ccrtainh 
met mine. 

The Chairman. Your judgment is now thai you would eon 
tinue the same process you have been going through with since you 
have been on the Commission, in order to improve the navigation of 
the river? 

Lieu tenant -Colon el Sr'i'KR. Yes. sir. 

The Chairman. Captain Leathers has been on the Mississippi 
River since 1836, and he says that the navigation of the river is nut 
so easy to-day as it was in 1838, when lie lirst went mi. 

Lieutenant-Colonel SiTKK. I do not know anything about 183$. 
That is rather lief ore my time. 

The Chairman, lias there been any improvement in the navi- 
gation of the Mississippi since you have been i »n it ? 

Lieutenant -Colonel Sitkk. There certainly has been where the 
Commission has been at work. That is the only thing upon which 
I can give yon any definite evidence, I know thai at I'luiu Point 
and Lake Providence, which are die only places where the Commis 
sion lia^ done work <>t' any consequence, the low-water depth has 
been more than doubled. 

The Chairman'. Those two reaches? 



Lieutenant-Colonel Suter. Yes, sir; over those portions of 
them where the work has been carried on. 

The Chairman. What is your opinion of this Lake Borgne 
outlet? 

Lieutenant-Colonel Sutkr. 1 have not changed my opinion about 
it at all .since the first report of the Commission was made. I think 
it is a perfect piece of foolishness. 

The Chairman. Why? 

Lieutenant-Colonel Suter. Because, in the first place, it would 
do no good, and in the second place, I feel very confident that it 
would do a great deal of harm. In the third place, I do not think 
it could be maintained even if it was once opened. 

Senator Washburn. You said it would do no good. If you 
relieve the river of a large amount of water it would do good at 
very high water, would it not? 

Lieutenant-Colonel Suter, No. sir, I do not think so, I have 
very great doubts about it. When it was first opened it might, 
hut in a very few years this relief would disappear entirely. I think 
the flood heights above the outlet would ultimately increase. 

Senator Sawyer. If you were to build a dam there when it got 
up to that surplus water it would not only relieve the water, hut the 
country. 

Lieutenant-Colonel Suter. Wherever you divide the channel 
you must have an increased head to carry the water through the 
two branches. That is the smaller river has the higher slope. 

Senator Sawykr. You would not interfere with the water in the 
ordinary stage? 

Lieutenant-Colonel Suter, You would at high water. 

Senator Sawvkr. LIse it as a waste way to get rid of that sur- 
plus water. 

Lieutenant-Colonel Si'TKR. I think at that stage I would raise 
the levee beyond what the water would have been if the waste had 
not been there. 

Senator Sawyer. Of course, if you did not have it so that it 
would wash out ; if you did not get it down to solid foundation to 
back out the water, I do not think it would overflow when the river 
got to a certain size. 

Senator Washburn. If you give a capacity of discharge of 
ioo.ooo cubic feet of water a second additional to the present 
capacity, I do not <ee how you wotdd raise the water below. 

Lieutenant-Colonel Suter. I did not say "below ;" I said 
"above." It has been known, ever since hydraulic laws have been 
formulated, that if you have a stream of a given capacity ami divide 
it, you must have a steeper slope to carry the water off than yon 
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had when it was one stream. That can only he done by raiding the 
water surface above the point of division. 

Senator Gibson. That is, the velocity is checked above? 
Lieutenant-Colonel Sl'TKr. The velocity is cheeked by the in- 
creased resistance in the two branches, and you must have an in- 
creased head to force the water through. 

Senator Doi.rn. The Mississippi carries a great ( [ ea i f se( j;_ 
incut ? 

Lieutenant-Colonel Suter. Yes, sir. 

Senator Dolph. I understood you to say that the process adopt- 
ed for the improvement of the river is to narrow the river at its 
widest places by constructing dikes which will cause the shallow 
parts of the river on each side to fill up and narrow the channel 
Lieutenant-Colonel Sitku. Yes, sir. 

Senator Doi.i'ii. Is it possible to carry all the sediment down 
the whole length of the river and deposit it? 

Lieutenant-Colonel SUTKR. Yes. sir ; I do not think it would 
make any difference. At present the Mississippi has to carry not 
only the sediment brought in from other streams, such as the Mis- 
souri, but also that from its own hanks. This latter supply would 
be cut off if the banks were protected as contemplated in the plans 
of the Commission. 

Senator Dot.ru. Under the natural state of the river those 
widest places afford easy places for sediment where the velocity of 
the current is somewhat impeded ? 

Lieutenant-Colonel SuTEK. At some places it deposits, and it 
SCOWS out at others, f do not think there is much permanent de- 
position. 

Senator Ci ; li,om, Along the line of the river? 
Lieutenant-Colonel Si'TKR. Yes, sir. 

Seitatur DoJ.ru. I- [lie re much -ediiik'til carried mil when there 
are breaks? 

Lieutenant-Colonel Suter, Very little, Vmi see the heavy 
sediment is near the bottom. 

Senator Gibson'. What is the depth of the sedimentary si nam 
near the bottom of the river? 

Lieutenant- Colonel Sitkk. I do not know. I only know that 
the sediment increases as you go down. There is no way in which 
it can possibly he ascertained how deep down the movement of 
sediment actually goes on. There is, however, very good reason for 
believing that a considerable portion of the bed of the river is in 
motion all the time. 

Senator Doi.rn. if your plan is successful in narrowing the 
river and raising its banks, it will remove the sediment and cause it 
1o go through the river into the Gulf? 

2Z? 



Lieutenant-Colonel Suter. Yes, sir, 

Senator Dou'ii, If it is not sufficient to carry the sediment to 
the Gulf, it must he deposited then into the channel of the river and 
have a tendency to fill up the bed of the river? 

Lieutenant-Colonel Suter. If the current were not sufficiently 
strong to carry it forward I think it would, hut this is not likely 
to he the case. 

Senator Washburn. According to your theory it would he de- 
sirable to close the Atchafakya outlet, would it not? 

Lieutenant-Colonel Suter. As an outlet, yes. That is to pre- 
vent the Mississippi from going into it. 

Senator Washburn. That would raise the water above it. 

Lieutenant -Col one! Sri KR. I do not think it would do so perma- 
nently, although that would probably be the first efFect. 

Senator Washuurn. I understood General Comstock to state 
that he thought it was well to maintain the Atchafalaya outlet. 

Lieutenant-Colonel Sutek. That is his opinion, not mine. 

The Chairman. You take a cross-section of the river 1,000 feet 
wide and 15 feet deep; have you any opinion what the weight of that 
cross-section would he a foot wide? 

Lieutenant-Colonel Si ter. I do not think 1 understand your 
question. 

The Chairman. Sappose the whole weight of water is so much 
quare inch or a square foot, and the whole weight of that 
water is pressing down over the whole cross-section- 

Lieutenant-Colonel Sutek. The depth of water of course will 
determine the pressure. 

The Chairman, It must be enormous in a river a mile wide and 
W feet deep. 

Lieutenant -Colonel Suter. The pressure at any point varies 
according to the depth of the water. If the water is 15 feet deep 
there will be about 900 pounds pressure on each square foot of the 
bottom. 

The Chairman, Of course the weight is downward? 

Lieutenant-Colonel Suter. Yes, sir. 

The Chairman. With that enormous pressure downward on 
the bottom of this river, and the current going a mile an hour, which 
is acting on the bottom all the time, it will act as a scraper and take 
the sediment along with it? 

Lieutenant-Colonel Suter. The movement of the bottom de- 
pends entirely on the velocity of the current. 

The Chairman. A slow current would move it just as a swift 
nne: not so rapidly, hut to the same depth? 

Lieu tenant -Colonel St'tER. That depends upon the weight of 
the material aa the bottom. Very light material will be moved by 



a current of small velocity. If you have coarse sand or gravel it 
takes a very much stronger current to move it. 

Senator Gibson. You made observations on the river some time 
ago, I think, to ascertain the velocity of the current when the river 
was at its highest stages and yet held within its hanks. Yon deter- 
mined that the flood, when held in the hanks of the river, would take 
just ten days lo go from Cairo to New Orleans. 

Lieutenant-Colonel Sl"t*;r. Some such figure as that. I do not 
remember exactly. The general idea was that where crevasses took 
place the velocity was checked and the movement of the flood wave 
was retarded. 

Senator Gibson-. You determined from your observation that it 
took just ten days for a flood contained within the river to go from 
Cairo to the Gulf, and that when it passed over the hanks of the 
river it took a hundred days. 

Lieutenant-Colutiel SriTR. It took a very much longer period 
than when inside its banks. 

Senator Gibson. Does not that involve the whole (juestion of 
the Mississippi River? 

Lieutenant-Colonel Sitkr. Very largely. 

Senator Gibson. With regard to the question of passing flood 
waters off. if those breaks in the levees had not occurred there is 
every reason to suppose that the velocity would have been obtained 
and the whole water would have passed off at a much lower level. 

Lieutenant-Colonel SUTKR. This retardation of velocity has a 
tendency to increase the Hood height. The water behind keeps piling 
up on that in front until you get 4 or "> feet of abnormal elevation. 

Senator Gibson. Have you ever looked at the tables showing the 
discharge of water at Columbus and Carrollton and possibly at some 
other points furnished by Humphreys and Abbot? 

Lieutenant -Colonel SutSR, 1 have seen them. 

Senator Gibson*. They report that when the river is at a depth 
of 8fi feet at Carrollton and it should rise only G feet more, which 
would make it f>2 6/10 feet, that the volume of discharge of the 
river is doubled. 

Lieutenant -Colonel Si'TivR. I think our observations show fully 
that much if not more. 

Senator Girson. Now, then, by confining the water to the chan- 
nel of the river by levees so that at that point only f< feet of water 
should he contained in the levees— the levees should be I milt so as 
to hold this amount of water in the river- this amount of water in 
the river would he the equivalent to making another Mississippi 
River on the top of the river when it is Sii feet deep. 

Lieutenant- Colonel SuTEft, Something like that. 

Senator GtBSON. Eighty-six and six-tenths feet deep. 
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Lieutenant-Colonel Suter. That would be the case at New 
Orleans. 

Senator Gibson. That shows, therefore, that it is a question of 
velocity. 

Lieutenant-Colonel Sl'tkk. I think it is entirely a question of 
velocity. If you can make that water run faster you can safely pass 
off the largest flood that ever came into the river. Anything that 
tends to retard velocity tends to increase the height of the water 
surface. 

Senator Gibson. If that is the law of the river, you take the 
flood when it reaches Cairo, and instead of being confined in the 
river and passing on to the Gulf at the rapid rate of ten days, there- 
fore diminishing the surface of the river, it fills the St. Francis 
Basin, docs it not? 

Lieutenant-Colonel SuTER. Yes, sir. 

Senator Gibson. There is a vast accumulation of water stored 
there, the velocity is interrupted, retarded, the height increases by 
this retardation of the river itself; then with the accumulated force 
of this vast amount of water accumulated in the basin of the St. 
Francis, that accumulation is precipitated on the river below, is it 
not ? 

Lieutenant-Colonel SuTER. Yes, sir ; it comes out and returns to 
the Mississippi while it is still high. 

Senator Gibsox. That is a flood on top of a flood caused by 
this retardation, because the taw of velocity lias been suspended. It 
is like accumulating a great body of troops to make an assault. It 
increases the height of the river at the point of attack on the levees 
below. Now, is not that the reason why the levees gave away on the 
apper line of thu Mississippi in the State of Mississippi, and on the 
lower line of the Arkansas, this concentration which was furnished 
by the St. Francis Basin? 

Lieutenant-Colonel Suter. I have not yet had an opportunity to 
sufficiently study the records of this fluod ; we have not got them vet 
and I do not feel able to discuss the subject intelligently. There are 
gentlemen present who are more familiar with the facts who can 
doubtless answer that question. 

Senator GlBSON. I am not asking yon with reference to the 
facts, but with reference to die iheorv. 

Lieutenant-Colonel Suter. I was going to say that according to 
my notion — I may be mistaken— I think that the great heights that 
were obtained in the lower part of the river were due to the southern 
tributaries. They had most unusual floods. What you were saying, 
however, is undoubtedly true, f think there is very little question 
that the great flood heights obtained at Helena are higher than they 
would have been if the water had all passed down the main channel. 
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I think the water that is drawn off into the St. Francis Basin anil 
then returned at Helena will give a greater height at Helena than 
if that water were to pass down the main channel. The same phe- 
nomenon occurs at Vicksburg and possibly other places. 

Senator Gibson*. The same at Red River at the foot of Tensas 
Basin? 

Lieutenant-Colonel SfTEk. Exactly. 

Senator Gibson. I believe you and General Comstock are nol 
entirely agreed on all matters pertaining to the conduct of the work 
of the Mississippi River, as I understand you. Does that disagree- 
ment involve you in any way in carrying on the work with the execu- 
tion of which you have been charged? 

Lieutenant-Colonel Sutkr. No, sir. 

Senator Cl'i.ujm. You are acting under the statute without 
reference t" what you believe? 

Senator GlBSON. You all agree on the plan? 

Lieutenant-Colonel Sutkr. The Commission does. 

Senator Cullom. You mean a majority of the Commission? 

Senator Gibson. I understand that General Comstock approved 
the plans, but he did not do so for the same purpose. 

The Cu airman. Not for navigation purposes? He does not 
approve the plans for navigation purposes? 

Senator Gibson, He said that it would cost $10,000,000 less to 
use the levees in connection with the improvement of the river for 
navigation purposes than it would cost without them. 

The Chairman, He thought it might cost $10,000,000 less. 

At 12 o'clock m. the committee took a recess until 2 o'clock p. m. 

At the expiration of the recess the committee resumed its 
session, 

STATEMENT OF L1ELT.-COL. CHARLES K. SUTER 

CONTINUED 

The Chairman. Captain Condon has handed me some ques- 
tions which he desires should be propounded to you. Would you 
levee, dyke, spur-dam, etc., the upper etui of a sediment -bearing 
stream before you would improve the lower end of such stream? 

Licntenaiit-tHloncl Sutes. I do not know what is meant by 
■Improve" in that question. There are different ways of improve- 
ment. 

The Chairman'. Well, what do you Say in answer to his ques- 
tion? 

Lieutenant-Colonel Sitsr, I'nlcis I understand it better than 
I now do, I can hardly answer it. 

The Chairman, Then take it the otbet vny. Would you 
improve the upper »nd of i • Kmenl hearing stream before you did 
the lower? 



Lieutenant-Colonel Suter. If it needed it more; yes. 

The Chairman. Will water (low down an angle or incline of 
two inches to the mile faster than it will flow down an incline of one 
inch to the mile? 

Lieutenant-Colonel Sutcr. That depends on the depth. 

The Chairman. Is the fall greater per mile at Cairo than at 
New Orleans? 

Lieutenant-Colonel Suter. Yes, sir. 

The Chairman. Is the current greater at Cairo than at New 
Orleans? 

Lieutenant-Colonel StfTER. I think the difference is very slight. 
I do not remember the exact figures. 

The Chairman. Does not the greater current above bring the 
nutd down faster than the slower current at the lower end can dis- 
charge it ? 

Lieutenant-Colonel StfTER. I do not think there is a slower 
current at the lower end. 

The Chairman, Suppose the current was faster above. 

Lieutenant-Colonel Suter. Then it would, undoubtedly; but I 
do Tint tli ink such is the case. 

The Cn airman'. If you build levees higher at the lower end 
than at the upper end, does that increase or decrease the angle of 
fall? 

Lieutenant-Colonel Suter. It most likely would have nothing 
to do with it. 

The Chairman. It is claimed that the inflow of water is 
2,ioo,oo(3 cubic feet per second and that the overflow of water at the 
months of the Mississippi is 1,100,000 cubic feet per second; and if 
this be true, will yon explain how you would prevent overflows? 

Lieutenant-Colonel Suter. By raising the levees sufficiently. 

The CHAIRMAN. Is the South Pass in any sense an outlet of 
the Mississippi ? 

Lieutenant-Colonel SUTER. It is one of the mouths. Any out- 
let can be considered as a mouth. I suppose the mouth could be 
considered an outlet. 

The CHAIRMAN, Are the mouths of the Mississippi in any 
sense outlets? 

Lieutenant-Colonel Suter. I think they are. 

The Chairman. If you wanted to get the flood water of the 
Mississippi into the Gulf of Mexico quicker than it would now flow 
through the present months, would you close up all of the present 
mouths or would you open more outlets? 

Lieutenant-Colonel Suter. I certainly should not open more. 
Whether I would close the others or not is a question I have never 
particularly considered. Our jurisdiction stops at the Head of the 
Passes, so that I have not considered it. 

The Chairman. If it were possible to make the Lake Borgne 
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outlet wide enough and deep enough to lower tiie flood line of the 
Mississippi River at that place down to Gulf level, would that 
enormous outflow uf flood water increase or decrease the current oi 
the Mississippi River? 

Lieutenant-Colonel Sutkr. What do yon mean, decrease it 
where ; ahove or below ? 

The Chairman. The question does not state which. 

Lieutenant-Colonel Suteh. That is a very important question. 

The Chairman. Take it both ways. 

Lieutenant-Colonel SuTER. It would certainly decrease it below. 

The Chairman. What would be the effect ahove? 

Lieutenant-Colonel Sitter. First a great increase; eventually 
I do not think there would he any. 

The Chairman. Have yon stated what your opinion is of what 
is called the outlet system? 

Lieutenant-Colonel Si "rrR. Yes, sir; 1 believe I have. 

Senator Giijson. Have you stated the result of the improve- 
ment at Plum Point and Lake Providence Reach in relation to 
navigation? 

Lieutenant-Colonel SuTER. I think not. 

Senator Giuson. What have been the results? 

Lieutenant-Colonel SVTER. The low-water depths have been 
about doubled. 

Senator Gihsov. Do y<ui know what effect the levees have had 
OB the navigation anywhere? 

Lieutenant-Colonel SUTER. Yes, sir; I think they have had a 
very decided effect at Lake Providence, and also to ;t certain extent 
at Plum Point. At Plum Point the levees have been c< instructed by 
the Commission purely and entirely to improve navigation. They 
are local levees, on both banks of the river, and (he effects have 
been very marked. 

Senator GiiiSoN. Vou stated a moment ago in reply to a ques- 
tion by the chairman that if yon were improving the Mississippi 
River, even tf it were running through a wilderness, if the country 
through which it ran was not peopled, ymi would still build levees 
on the banks. 

Lieutenant-Colonel Si'tkr. Yes, sir. 

Senator Gibson. Why do you hold thai opinion? 

Lieutenant -Colonel Suter. Because I consider that the im- 
provement of the stream for navigable purposes; without it is im- 
possible. 

The Chairman. Why? 

Lieutenant-Colonel Si n R. 1 think you have gut to retain con- 
trol over the whole volume of water. The discharge which passes 
within the banks is less than half of the flood discharge of the river, 
and the low-water discharge is only about one-tenth of that which 
passes within the banks, about onc-twenliclli of the tola! discharge. 
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and any works that you can put in to control the low-water flow on 
a stream like me Mississippi are liable to be utterly destroyed and 
rendered nugatory by this vastly larger volume of water which 
passes down the river during flood stages. At this season of the 
year the cut-offs occur, which will upset any plan of improvement, 
because they change entirely the regimen of the river, its course, its 
slopes, and everything about it. 

Again, the water being over the works and everything else, has 
a chance to develop new channels precisely where you do not want 
them to occur. A still further effect is produced where the levees 
are down ; the water that goes over the banks keeps going out and 
coming back again. Whenever it makes its appearance in the rive: 
it acts like a tributary. It produces entirely new phases, just as any 
tributary will. Sometimes it entirely reverses the conditions of flow. 
The influence that levees exert under these heads 1 believe I have 
stated as conservative. They prevent the river from doing damage 
to the works we pot in to improve the low-water discharge of the 
stream. 

The Chairman, If there was no question about protecting the 
land, and you were simply improving the Mississippi River for 
navigation, would you have built the levees that are now built? 

Lieutenant-Colonel Suter. Yes, sir. 

The Chairman. You say you would? 

Lieutenant-Colonel Sotek. Yes, sir. 

The Chairman. So that, regardless of the question of the 
landowners, yuu say that tins Commission has done none too much 
toward levee building? 

Lieutenant-Colonel Si'ter That is my opinion, 

The Chairman. Do you not think the people whose lands are 
preserved by these leeves should pay a part of the expenses of con- 
structing them? 

Lieittenant-Colonel Sitkr. That is hardly an engineering ques- 
tion, I think, however, the same question might be asked with 
regard to other improvements. For instance, one of the most im- 
portant features of the work of the Commission is the protection of 
the banks from caving. In doing that we do it entirely in the interest 
of navigation, but it docs at the same time prevent many a man's 
plantation from caving into the river. 

The Chairman. In other words, you think the levee is a part 
of your system as well as the jetties? 

Lieutenant-Colonel Si.'tf.r. Yes, sir. 

The Ciiairm \\, You mean to say that these dikes and levees 
are necessary to preserve the channel of the river itself? 

I .k-ntenant-Colonel Si'tkr. Yes, sir. 

The Chairman. The permanency of the channel? 

Lieutenant-Colonel StrtrtR. Yes, sir; that is my view. 
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The Chairman*. How long did you say you had been on the 
river? 

Lieutenant-Colonel Suter, Since 1866. 

STATEMENT OF CAPT. SMITH S. LEACH. 

Capt. Smith S. Leach, United States Engineers, in charge of 
first and second districts of the Mississippi River, appeared before 
the committee. 

The Chairman. How long an acquaintance have you had with 
the Mississippi River? 

Captain Leach. Since 1878. 

The Chairman. Are you a member of the Commission? 

Captain Leach, Yes, sir; 1 am a subordinate officer of the 
Commission. 

The Chairman. Where are you located? 

Captain Leach, At Memphis. 

The Chairman, Slate what your experience with the river has 
been. 

Captain Leach. In the summer of 1878 the board of engineers 
was organised which was referred to here by General Comstock and 
others. I was then second lieutenant of engineers and was assigned 
to duty as recorder of that board. That board undertook extensive 
survey*, examinations, hydrometric measurements, etc. The field 
work of a large part and the computations of all of these were placed 
in my immediate charge. I began from that time to study this 
question from the original data and measurements made upon the 
stream itself, and I have done nothing else professionally from that 
day to this. 

The Chairman. Have yon observed the overflows of the river? 

Captain LeaCH. Repeatedly. 1 have been over the river in its 
whole length and at almost every stage of water. 

The Chairman. State to the committee as briefly as you can 
your idea of the improvement of the Mississippi River for naviga- 
tion. 

Captain LEACH. To start with what should not be done, 1 
would mention (he project of taking off any portion of the water of 
tbe natural discharge of the river at any stage whatever or for any 
purpose, or at any point. The salient point in connection with that 
topic is, first, the question of the effect upon tbe channel of the river 
above and below resulting from taking off such water under such 
circumstances. I have here a complete map of tbe Delta of the 
Mississippi showing its approaches to the Gulf, 1 may state a fact, 
which I do not think will be denied by any one. that this single-trunk 
channel a* it approaches the Head of tbe Passes is one of the fines! 
navigable flowing streams on tbe fare of the earth. It is of reason- 
able width, vet \ deep, and has at all times a regular and moderate 
current. At a point here | indicating on map] it is divided into three 
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principal brandies. Each one of those branches is narrower anil 
shallower and more irregular in its regimen than is the main stream. 
This is the Mead of the Passes [indicating on map]. 

At this point where this main stream is divided into three 
branches the phenomenon is presented of a large and deep and good 
channel being transformed into three narrow and shallow and poor 
channels. A great deal of talk has been heard about the difficulty 
that Captain Eads had in removing the bar at the month of South 
Pass bar. If lie were here to-day he would confess a much more 
serious difficulty in dealing with the shoal water at the head of that 
pass. This is the bar that' gave him the real difficulty [indicating on 
map]. This is tlie bar at the Head of the Passes at the point of 
diffusion, at this point division of die main stream. It was to get a 
greater depth over this bar at the head of South Pass that he laid a 
-ill over tlie other two passes, and constructed the funnel-shaped 
prolongations of the natural banks of this pass in order to augment 
tin- llnw of water through there. 

We have these three passes, each having a bar at each end, and 
each being 30 feet average depth between the bars in its original 
and natural condition as against T25 or 130 feet depth of the main 
stream. Here is the South Pass [indicating on map]. This is the 
one that has the great depth. This is the one that carries from 26 
to ^o feet. Tlii- Southwest Pass carries less than that, perhaps 16 
feet. 

Now. the point I make is this: This phenomenon occurs here 
f indicating on map|. It occurs at the corresponding point on every 
known alluvial sedimentary stream on the face of the earth that 
branches into a delta formation. 

\'<>w, if the degradation of these subsidiary channels occurs 
here when the stream divides into three parts, why will it not occur 
at Lake Borgne if you there divide it into two? The fact can he 
explained on no other hypothesis than that in division there is weak- 
ness, a proverb more familiar in the inverse terms "In union there is 
strength." I never heard any other advanced for it, and its con- 
verse, which the outlet theory demands for its support, is not only- 
absurd on its face, hut contradicts every fact of the river's life which 
has come to my knowledge. Anything further on the subject of out- 
lets is only an elaboration of that general statement. To substantiate 
that, if proof should be necessary, there are frequent observations in 
the bed of the river itself. These consist of a large number of 
exact measurements, as precise and accurate for that purpose as 
would be any measurement that could be made of the length of this 
Capitol building. We have not guessed at this thing; we have meas- 
ured it, and we had no theory 10 establish when we made the meas- 
urement, but we made the measurement for the purpose of finding 
(nit the theory. 

The measurement i have shown conclusively in repeated in- 
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stances that when a crevasse occurs the channel for a few miles 
immediately below become-, distinctly smaller. When that crevasse 
is closed measurements made before and after the closure have 
shown that this loss in the area of the channel is recovered. When 
a crevasse is closed and immediately after that closure — let me 
change the form of that statement — when a crevasse opens and im- 
mediately after that opening by exact measurement there is found 
to be a deterioration of the channel of about 12 per cent of its area, 
and again when this same crevasse is closed after the next succeed- 
ing flood there is found to be a recovery of this 12 per cent lost, 
I do not think any other hypothesis will explain it. 

Second in importance will be the deterioration of the navigable 
depth in this channel, which is now an extraordinarily good one, and 
which can be maintained there, as the experience of the last ten years 
has shown, at a very trifling expense. If that channel were injured 
and deteriorated by the natural and inevitable result of taking off a 
large portion of the flood discharge at a point higher up the river, 
you would then, instead of having little or no expense to keep it 
open, have an enormous annual expense, and even then the condition 
of the channel would be so precarious that the effect on commerce 
would he very detrimental. Ships will go to a port where they know 
they will find 26 feet of water, without doubt, more readily than they 
would go 10 a port where they were promised 30 feet and might find 
but 20 feet. A reliable 26- foot channel is better than a precarious 
30-foot channel. 

The CHAIRMAN. You are familiar with the methods of the 
Mississippi Commission a-^ to improvements? 

Captain Leach. Will you bear with me a little further on this 
topic ? 

The Chairman. Yes, sir. 

Captain Leach. The question has been discussed over and over 
again as regards the elevation Of the bed of the river as the result of 
me construction of levees, and also as to the deterioration of the 
channel below the outlet. I know of no engineering authority that 
can be quoted in support of this view, except by garbling, and as 
vim have had a little garbling already before you 1 would like to read 
some full and complete extracts. I have before me the report of 
Colonel h'llet. I would like to read a few extracts from it; it will 
take but a moment. I will rear! the introduction pretty much 
in extenso. 

The Chairman. When was that report made? 

Captain LEACH, Eighteen hundred and fifty. It ii a report 
and the only one 1 know of where an engineer of any standing has 
deliberately and definitely proposed to make a certain definite outlet. 

"In this paper the causes of the more frequent and more exten- 
sive overflows of the Delta of the Mississippi in recent than in 



former times are considered, and plans suggested for the mitigation 
of the evil. 

"The greater frequency and more alarming character of the 
floods are attributed — 

"Primarily, to the extension of cultivation throughout the Mis- 
sissippi Valley, by which the evaporation is thought to be in the 
aggregate diminished, the drainage obviously increased, and the 
floods hurried forward more rapidly into the country below. 

"Secondly, to the extension of the levees along the borders ol 
the Mississippi, and of its tributaries and outlets, by means of which 
the water that was formerly allowed to spread over many thousand 
square miles of lowlands is becoming more and more confined to the 
immediate channel of the river, and is, therefore, compelled to rise 
higher and How faster, until, under the increased power of the 
current, it may have time to excavate a wider and deeper trench 
to give vent to the increased volume which it conveys. 

"Thirdly, to cut-otT?, natural and artificial, by which the distance 
traversed by the stream is shortened, its slope and velocity increased, 
and the water consequently brought down more rapidly from the 
country above, and precipitated more rapidly upon the country 
below. 

"Fourthly, to the gradual progress of the Delta into the sea, by 
which the course of the river at its embouchure is lengthened, the 
slope ami velocity there are diminished and the water consequently 
thrown back upon the lands above. 

"It is shown that each of these causes is likely to be progressive, 
and that the future Hoods throughout the length and breadth of the 
Delta and along the great streams tributary to the Mississippi are 
destined lo rise higher and higher as society spreads over the upper 
States, as population adjacent the river increases, and the inundated 
lowlands appreciate in value. 

"For the prevention of the increasing dangers growing out of 
these several co-operative cause.-, six distinct plans are discussed and 
advocated: 

"First. Better, higher, and stronger levees in lower Louisiana, 
and more efficient surveillance — a local measure, but one requiring 
State legislation and official execution and discipline. 

"Second. The prevention of additional cut-offs ; a restraint 
which may call for national legislation, or possibly judicial interfer- 
ence to prohibit the Stales and individual.! above from deluging the 
country below. 

"Third. The formation of an outlet of the greatest attainable 
«lpadt> from the Mississippi to the head of Lake Borgnc, with a 
view, if possible, to convert it ultimately into the main channel of 
the river. 

"Fourth. The enlargement of the Bayou l'laquemine. for the 
purpose of giving relief to that part of the coast which now suffers 
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most from the floods, viz: to the borders of the Mississippi from 
above Baton Rogue to New Orleans. 

"Fifth. The enlargement of the channel of the Atchafalaya 
for the purpose of extending' relief higher up the coast, am! convey- 
ing to the sea, by an independent passage, the discharge from Red 
River and the Washita. 

"Sixth, The creation of great artificial reservoirs, and the 
increase of the capacity of the lakes on the distant tributaries, by 
[(lacing dams across their outlets with apertures sufficient for their 
uniform discharge, so as to retain a portion of the water above 
until the floods have subsided below. It is proposed by this process 
to compensate, in some degree, for the loss of those natural reser- 
voirs which have been and are yet to be destroyed by the levees, 
and, at the same time and by the same expedient, improve the 
navigation of all the great tributaries of the Mississippi, while 
affording relief to the suffering and injured population of the Delta." 

Wow I read again from part 2 of Prolongation of the Delta: 

"It is a popular belief that the bed of the Mississippi is gradually 
rising, and to that assumed cause is not nn frequently attributed the 
constantly increasing height required for the protecting levees. But 
litis belief can be traced to no better evidence than the fact that cer- 
tain points which formerly exhibited deep soundings have subse- 
quently become shallower, a ci renin stance which is attributable alto- 
gel her to the shifting nature of the shore and bottom of the river. 
As consequences of the changing and movable character of the soil 
through which the Mississippi flows, shores which are at one period 
curved subsequently become salient; banks that at one time wall 
and cave in, at a later date fill up ; places which during one period 
are gradually growing deeper, at another become less deep and to 
the SOUndtOg line indicate an elevation of the bottom, There is, in 
fact, no evidence of any change in the general level of the river's 
bed beyond what may be inferred from the evident prolongation of 
the Delta, the lengthening nut of the course of the stream, and the 
consequent diminution of the plane of descent. I'm this elevation 
of the bed is not indicated by any increased depth of the stream, 
though it must of necessity occasion a corresponding elevation of 
the surface. Any increase in the height of the floods, produced by a 
given body of water discharged in a given time, beyond what mav be 
justly attributed to this extension of the Delia, must, therefore, be 
sought in other adequate causes, 

"The idea which has acquired a certain hold upon public opinion 
that an appreciable elevation of the bed of the Mississippi has been 
produced and is still going forward in consequence of the extension 
of the levees, has no foundation in experience or philosophical deduc- 
tion. The extension of the levees, It will be hereafter shown, exer- 
cises great influence upon the height of the floods, but not, as is sup- 
posed, by raising the bed of the river It i^ true that In' the increased 
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transporting power which the levees give to the river and hy their 
prevention of lateral deposit* the Mississippi is enabled to convey 
greater deposits into the Gulf, and thus, in some slight degree, accel- 
erate the formation of land opposite its mouths. To this amount and 
no further the extension of the levees may promote the elevation of 
the river's bed, but this is not art appreciable quantity. 

"It is customary to point to the Po in evidence of the effect of 
embanking the coasts of streams in producing an elevation of the bed 
of the river. And it is assumed that because the bottom of the Po 
and of all rivers that empty into the Adriatic is to he found in the 
great quantity of earthy matter which they transport to the sea, 
and the shallowness of the gulf into which this material is conveyed, 
this deposit in the course of twenty centuries lias, produced a pro- 
longation of the delta of the Po estimated at about 25 miles, and has 
converted cities which at the commencement of the Christian era 
were respectable seaports into inland towns, at this day 20 miles 
from the seashore." 

Senator Gibson, You mean to say that more modern investiga- 
tions have shown that the Po did not rise? 

Captain Li:.u 11, At the time that Colonel Ellet was writing in 
Hie United States Lomhardini had written in Italy a complete refu- 
tation of De Prouy's conclusions as to the bed of the Po rising. 
Lombardini's researches were probably not known to Colonel Ellet, 
who, feeling himself obliged to accept the current belief that the bed 
of the Po had risen, is so confident that levees had and could have 
nothing to do with it that he takes pains to bring forward another 
explanation. 

Cut-offs are mentioned in this outlet scheme as being in the dim 
future desirable to he done, 

"Among the causes of inundations that have recently produced 
so much loss and distress on the lower Mississippi, in the opinion of 
the writer, must be enumerated the cut-offs which have been made at 
and below the month of Red River. It is true that men of science 
have denied, and do still contest, this point. But the opinion here 
entertained rests on what are deemed to be the natural laws of the 
How of the river, and, moreover, on indisputable results. The theory 
which is entertained by many intelligent persons, that by shortening 
the channel and cutting off the bends of the river the velocity of the 
current wilt be increased, the channel scoured out wider and deeper, 
the floods conveyed more rapidly to the sea, and the surface there- 
fore reduced, is all perfectly true! excepting the practical conclusion.' 

The following extract is read to show that Colonel Fillet's mind 
dwelt especially upon an outlet as a means of taking off water lliat 
could not he controlled in any other way : 

"Hut there is another ground for the practical conclusion thai 
extensive outlets may he opened without a shadow of fear for the 
preservation of the channel below. The Mississippi and its natural 
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outlets are now greatly overburdened in times of extreme high water 
and are unable to vent the volume which is poured into them by the 
distant tributaries as fast as it is brought down. This excess of 
water finds new outlets by overflowing the natural batiks or througli 
crevasses in the artificial levee?. Outlets, then, acting only as high- 
water vents, through which this surplus may be let off, can not possi- 
bly diminish the actual area of the river's section below, for such 
outlets will discharge water which does not pass through the channel 
at all. 

* ?. * * * * # 

"Again, it has been seen that the volume discharged hy the 
floods of the lower Mississippi is annually increasing, in consequence 
of the extension of levees above. In opening outlets below Red River 
sufficient to give passage to this increased supply, as it comes, we 
can not possibly impair the efficiency of the present channel, for this 
increased discharge has had no part in the creation or maintenance 
of the present channel." 

That passage bears on the same point, 

"A wort! may be added in allusion to the fear often expressed 
that the new outlets, which it is proposed to open at points where 
the route which the waters will follow to the sea will be shortened, 
may ultimately become so enlarged a- to absorb the Mississippi 
itself, and thus leave the city of N T ew Orleans on some secondary 
liavou. 

"The reply to this apprehension is the fact already Stated, that 
the water passing througli such vents is never known to cut out 
in- deepen its channels without assistance. The bayous which still 
lead from the river into the adjoining lakes and swamps have been 
in activity during thousands of years, and do not seem to have 
gained the least on the Mississippi, while the whole Delta shows 
evidence of ancient outlets which have been filled up by deposits and 
now no longer act in relieving the discharge of the river. 

* + •***# 
"Indeed, the writer is not in possession of any fact which goes 

to show that any outlet can be made from the Mississippi, ahovc 
New Orleans, which, left to itself, will become larger and ultimately 
excavate a new channel into the Gulf. If we could calculate with 
confidence mi such a result, the problem of protecting the country 
below Red River would he relieved of all its difficulties al once, for 
we might then open an outlet into Lake Rorgne, and, turning the 
Mississippi into that arm ojf the Gulf, transfer its embouchure to 
the deep water south of Ship Island, and thus promptly reduce its 
high-water Surface some 6 feel at New Orleans. Hut, unfortunately, 
tin water can not open the way without assistance, and the new 
channel will not he produced without other aid," 

Senator VVashiii'hn. Yon infer that he favors that if it could 
be done? 
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Captain Leach. His conclusion appears very plaiu. He is in 
favor of a limited high-water outlet. 

He goes on to say: 

"These objections to the use of outlets, to a limited extent, are 
not tenable. It is, therefore, proposed to resort to high- water vents 
so far as is necessary to obtain prompt though limited relief from 
pressing distress and impending calamity, but not to rely on this 
expedient exclusively, or even to look to it for full protection or 
permanent security. 

"The object of this examination is not considered to be merely 
the protection of the country below Red River from the difficulties 
against which the population there is now struggling, but to embrace 
the whole area of the Delta, and to do the work by some plan that 
will not be incompatible with the intention of Congress, as it is 
manifested in recent legislation, to reclaim all the lands in that vast 
area which are subject to inundation. These great purposes will be 
aided but not accomplished by outlets which, therefore, are now only 
recommended for local relief and limited application." 

******* 

After describing outlets in full lie says: 

"Rut, in addition to all this, the protection of lower Louisiana 
will require other expedients. For this Slate, indeed, there is no 
alternative. She can not wait for Congress to discuss, doubt, survey, 
and appropriate, She can not wait For the slow machinery of legis- 
lation. She must build levees without hesitation or delay, or see her 
fields annually swept by the floods. 

******* 

"But, while recommending these prompt and vigorous measures, 
it is the duty of the writer to express his conviction that, after all 
these means of relief, carried as far as prudence and proper regard 
to economy and the interests upon which this excess of water will 
be turned, have been exhausted, they will be found insufficient to 
secure even the State of Louisiana against the floods which, at no 
distant day. will he poured down the Mississippi, while the great 
area subject to inundation in the States of Arkansas and Mississippi 
can receive no sensible relief from any of these expedients but that 
of levees. To secure the whole Delta it will be necessary to com- 
mence promptly and press vigorously the great work of retaining 
(he waters in the mountains." 

This is the reservoir idea. There are more of these extracts 
than T thought there were. T think 1 have read all that are really 
important, and I hope enough to give you the opinion that the idea, 
the tenor of this report, as previously put before you. is erroneous, 
f hope it was unintentionally done, but I can scarcely believe it. 

.Vow, if this report is read, the impression is obtained that 
Colonel F.llet was in apprehension of a perfectly appalling increase 
of floods in the Mississippi. He goes so far as to say that he thinks 
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in no long period of time the increase of floods due to the progress 
of deforesting and the extension of cultivation and drainage, together 
with the building of levees, will cause an increase in the height of 
the floods of 18 feet at Red Riven Since that time deforesting has 
gone on for forty year-, and 1 believe now is about at a maximum. 
I think (hat tree planting is keeping pace with deforesting. Culti- 
vation and drainage have gone on in the Mississippi Valley, and 
have gotten nearly as far as they are going, and we have had tto 
such elevation flood-. We have as yet had no Hoods that could not 
be restrained with levees of moderate heights. 

Such floods as Colonel Ellet anticipated have never been real- 
ized ; never will be; never can be. The whole tenor of his report 
shows very plainly that he was forced to accept the outlet theory 
against his deeper conviction, simply because he thought that no 
levees which could possibly be built would restrain the floods which 
he expected in the future. 

His idea was thai the extension of the levees would hurry for- 
ward the discharge from above. The elevation of the flood line 
would begin at Cairo and increase until it reached this figure, 18 
feet at Red River. 

Subsequent experience has shown that these apprehensions were 
entirely unfounded. W'c get a good illustration of that from the Po 
at Kerrara, which occupies a position on the Po about the same as 
that i d \ icksburg or Xatehez on the Mississippi, The super-eleva- 
li.ni i if the flood surface within the history of the Po for several 
bundled years, due to the extension of levees and other causes, is 
about ,\ feel. It is reasonable to suppose that the super-elevation 
caused by the hastening forward of the discharge of the floods will 
bear some relation to the slope of the river and its size. In slope the 
Po leaves iif'f at the sea about where the Mississippi begins at Cairo. 
If die hastening forward of the Rood on the Po, with a slope of from 
30 inches per mile at its head waters to 5 at the sea, results in an 
increased height of 3 feet at Ferrara. we may reasonably expect that 
the superelevation of floods due to the same cause on the Mississippi 
will be less in amount — les> than 3 feet, since the greatest slope of 
the latter stream i-« but little in excess of the least slope of the 
former. 

The Chairman. In how long a period? 

Captain Leach. Forever; the causes of increase must culmi- 
nate at some time. 

The Cb urman. Captain Leathers says the bottom of the river 
ha- risen 7 or S feet now. 

Captain Fjcacii. I know he does. 

The Cn aikm \x. What do you say about that? 

Captain LEACH. The gauge records show that the absolute 
elevation of the low- water surface is about, as nearly as can be 
figured, where it always lias been at VftriotU points. Captain 
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Leathers runs his boat through low water, at about 7 feet depth, 
and if the bottom has risen 7 itet, the surface remaining stationary, 
he would have no water to run his boat through. He would have 
to pub it *>n wheels. The low-water surface has not risen. We have 
unquestionable evidence as to that. We have measurements j 11st as 
good as any man can make. We have records that have been made 
at various places by a great many different people, so that there 
could be 110 collusion about it. no mistake about it. They agree per- 
fectly; they are consistent with each other. Their reports are that 
;lto taw-water surface is exactly where it was for about the same 
volume of discharge. The records at Natchez go hack to the begin- 
ning of this century. 

The Chairman. Captain Leathers says the bottom of the river 
iias risen at Memphis. 

Captain Leach. I do not know what Captain Leathers has 
stated. The records at Memphis show nothing of the kind. 

['he Chairman. Xow. captain, the committee will he glad to 
have you give your views as to the plans the Commission have 
adopted to improve the river. 

Captain LEACH. As to the improvement of the river, I do not 
know that I have anything new to add over and above what has 
been stated. The plan of the Commission has been outlined. The 
degree of success that has been attained has been stated. In all 
those points I can do no better than to say that I fully concur. 

The Chairman. General Comstock says that in his opinion 
levees are not necessary to improve the navigation of the Mississippi 
River, while Major Suter says that in his opinion the levees are 
essentia!. What is your opinion about that? 

Captain Lim 11 My opinion is that they are absolutely essen- 
tial; that there are certain well-defined possibilities to the improve- 
ment of the Mississippi River. There are certain natural conditions 
present which by proper scientific treatment can be made to produce 
,1 stream of a certain degree of navigability. It has its ultimate 
possibilities. With levees, that possibility can be attained; without 
levees it can not. Without levees a stream can be improved ; with 
levees it can be improved much more. That is my idea of the river 
with and without the levees. 

The Chairman, General Comstock, what is your view — is it 
best in making an appropriation of two or three millions for the 
improvement of the Mississippi River to riirect the expenditure of 
money at particular points? 

General CoMSTOi k. If the money is intended to be spent in 
protecting towns and cities and villages along the river, that object 
will be attained by that process, but probably there will be very little 
left for the improvement of the river generally. 

The Chairman. Has ivu the Commission, ?o far as navigation 



ant! its interests are concerned, been very much crippled by the act inn 
of Congress in thus disposing of its appropriations? 

General Comstock. I think so in some degree, because I think 
Congress would have given us probably a large amount for the 
general improvement of the river if they had not made specific 
appropriations. For instance, in the last bill there was an appro- 
priation of fifty or sixty thousand dollars for Columbus, some for 
Greenville, and so on down. Those were all places where money 
would come out of what we otherwise would have bad to use for 
the general improvement of the river. 

The Chairman. Major Suter, 1 want to ask you the same 
question. 

Major Sutfk. My opinion is about the same as General Com- 
s tuck's. 

Captain LeaCH. That is a question rather higher in the horizon 
than 1 have ever been called upon to consider. 1 am only a subordi- 
nate. 1 have tried to execute the plans of the Commission and to 
carry out the will of Congress expressed in the law, and in regard 
to probable or possible improvement in the method of making appro- 
priations 1 do not know that I have any opinion to express. 

Senator WASHBURN. 1 would like to ask a question. Suppose 
Congress should appropriate two and a half or three million dollars 
for the improvement of the lower Mississippi without restriction, 
how would it he expended by the Mississippi River Commission? 

General GOMSTOCK, 1 can answer that. I do nol think it would 
be an unjust distribution to make the distribution we have made 
heretofore) two-thirds for the improvement of the river and one- 
third for levees. 

Senator Gibson, Captain Leneh, you are not a member of the 
Mississippi River Commission? 

Captain Lrc.un. No, sir. 

Senator Ciiisox, I suppose shortly after you graduated from 
West i'oint you were assigned to the Mississippi River Commission? 

Captain Lku u. I graduated in 1875, and in 1879 I was as- 
signed as secretary of the Commission. 

Senator GlaSoX. Oh] you have any preconceived notions as to 
h"W the river should be treated? 

Captain LeaCH. Not at all. 

Senator Gibson. Your opinion is based upon your experience 
and observation on the river? 

Captain LRACH, Entirely so. 

Senator Gi&sox, Are yuu a native or a resident of the Valley 
of the Mississippi? 

Captain l,i:\t n. \'o, sir; I am a native of Indiana. 

Senator Wasiltu'Kn, You do not agree with Colonel Ellet in 
the opinion that these outlets, what yon call high-water outlets, are 
le irable ? 
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Captain Leach. No, sir. 

Senator WASHBURN. Under no condition of things? 

Captain LEACH, NTq, sir; because uae conditions under wliicii 
Colonel LI let arrived at the conclusion he did were predictions for 
the future. We are now in a good part of that future. We see 
that those predictions will not be realized. 

Senator WASHBURN. Why should not the same principle apply? 
We have had very high water this year, perhaps not as high as he 
contemplated, but certainly very high. Why should not the same 
principle apply m the very high water we have had this year as he 
contemplated? 

Captain Leach. The best method of controlling a flood is by 
levees. There are physical limits to the building of levees, and if a 
flood went so high as to exceed those limits, then it would be neces- 
sary to obtain relief. It was under such apprehension, in my opinion, 
that Colonel Ellet proposed an outlet. 

Senator Washburn. Major Suter takes the position that the 
river with these outlets would not discharge the water as rapidly as 
though it were held in one channel. 

Captain Lrc.u'ii. I think it is fully agreed that there would be 
an immediate relief. The great destruction will come on the second 
Or third generations hence, and of course it a man is under water 
he will j;el -int. regardless of what is going to happen to his descen- 
dants. 

Senator Washburn. You think that by making these outlets, 
lake the Atehafalava, we would afford immediate relief from the 
great Roods? 

Captain LtJACH. It would afford slight local relief from the 
pending flood, undoubtedly. 

Senator W\siii;ck\, In other words, it would discharge the 
water more rapidly than though you attempted to maintain it in one 
channel? 

Captain Leach. 1 do not know. 

Senator WashburX. You would get rid of it? 

Captain Lk.uii. Yes, >ir: it would reduce the level slightly. 
Two years ago I thought myself, and stated before a committee of 
this Senate that 1 thought it possible to reduce the surface 10 feet 
by opening the Lake IVn-gne outlet. I should be compelled to divide 
that by 2 now — 5 feet, by any possible outlet. 

Senator Washburn, And you hold still further that the degree 
of elevation would decrease as the years went by? 

Captain Leach. Very much. The scope of the river to the 
mouth of the passes would be increased. Now, if you want to 
increase the inclination of a line one end of which is fixed, it can 
only be done by raising the other end. The .Mississippi River from 
the Cult* id Xew Orleans IS such a line. Its lower end is fixed at 
Gulf level, and if it is compelled by division to take a steeper slope, 
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il can only do it by raising it? level at New Orleans. The divided 
channels must inevitably take a higher slope, and in doing 30 the 
point of their divergence must be elevated absolutely, 

Senator GlBSON. And that would make a bar. 

Captain Leach. Unquestionably, and it will raise the flood line 
also. Nothing else yon can do will elevate the flood plane so cer- 
tainly. In fact, (hat is the one solitary thing that must give New 
Orleans bigger floods than ever hefore. 

The Chairman. Captain Cowden wants me to ask you certain 
questions. Would you levee-dike, spur-dam, etc., the upper end of a 
Sediment-bearing stream before you would improve the lower end of 
such a stream ? 

Captain LEACH. That would depend entirely upon the condi- 
tions. If the lower end demanded improvement in the interest of 
navigation and the upper end did not, \ would sacrifice my theories 
and improve the lower end first, provided 1 held such theory, and 
on the converse, if the upper end demanded improvement and the 
lower end did not, 1 would improve the upper end. I would im- 
prove the end which fir-t demanded it. 

The Chairman, Will water flow down an angle or incline of 
2 inches to the mile faster than it will Row down an incline of i inch 
to the mile? 

Captain LEACH, Not necessarily. It may How very much 
faster down the lower inclination. 

The Chairman, The same volume and the same width? 

Captain Leach. No restrictions with regard to volume were 
m.-idt.-. I was onlj asked me question with regard to velocitj and 
slope. The velocity depends, as nearly as ii can he slated in brief 
terms, on the square root of the angle of the fall and the square root 
of the mean depth. To increase the mean depth will increase the 
velocity just as much as an equal increase of slope. The average 
mean velocity of high water from Cairo to New Orleans does not 
differ very much from 6 feet in a second ; that regardless of con- 
siderable changes in slope. Repeated observations, hundreds of 
them, are available to show that there is a remarkable uniformity in 
the mean Hood velocity from < aire to the Quit, 

The I 'u\ ikm an. Ts the fall greater at Cairo than at New 
( Irieans? 

Captain Leach. It is. 

The Chairman. Is the current greater at Cairo than al New 
Orleans? 

Captain LEACH, A little greater at low water, but at high 
water il is almost the same, 

The Chairman. Then does imt the greater current above 

bring the murl down faster than the slower current at the lower 
end can discharge it ? 

Captain Lbach. There i* i ■ current above. 
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The Chairman. If you build levees higher at the lower end 
than at the upper end, does that increase or decrease the angle of 
fall ? 

Captain Lkach. 1 do not think it has any effect at all. 

The CHAIRMAN, It is claimed that the inflow of water is 
2,100,000 cubic feet per second, and that the outflow of water at the 
mouths of the Mississippi is 1, 100.000 cubic feet pL-r second, and, if 
this be true, how would yon prevent overflows? 

Captain Lkach. By one of the best-known principles of river 
physics; that is, that there is a very appreciable reservoir effect _ in 
the volume of the channel itself. If the water is flowing in at Cairo 
faster than it is flowing out at New Orleans and I am asked where 
the surplus goes, I am able to reply that it goes to raising the sur- 
face nf that water. There are thousands of square miles of water to 
be raised and it rises sometimes in places as high as 2 or 3 feet a day. 

The Chairman. Is the South Pass in any sense an outlet of 
the Mississippi? 

Captain Leach. Yes, sir. 

The Chairman. Are the mouths of the Mississippi in any 
sense outlets? 

Captain Leach. In every sense. 

The CHAIRMAN. If you wanted to get the flood water of the 
Mississippi into the Gulf of Mexico quicker than it would now flow 
tii rough the present mouth?, would you close up all of the present 
mouths or would you open more outlets? 

1 laptain Lkach. I certainly should not close up all the mouths 
of any stream under any circumstances, I admit that I would leave 
at least one open. 

The Chairman. Would you open any more outlets? 

Captain Leach. No, sir. 

The Chairman. If it were possible to make the Lake Borgne 
outlet wide enough and deep enough to lower the flood line of the 
Mississippi River at that place down to the Gulf level, would that 
enormous outflow of flood water increase or decrease the current 
of the Mississippi River? 

Captain LeacB. It would increase the current for a short 
distance above enormously and it would decrease the current below. 
In fact, if the hypothesis stated were realized, there would not be 
any current at all below except a little ebb and flow of the tide, 
and of course it would increase the current enormously above, it 
would aggravate the destruction of the banks, and in that way 
would not only make the maintenance of a levee system along there 
very precarious, but it would make the work of regulation of the 
stream very difficult. 

The Chairman. How do this year's floods compare with 
floods of previous years? 

1 :'!>tain Lkach . Tin- data are not in yet. There are some 
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peculiar developments that would require study before expressing a 
definite opinion. I would say as the result of what I have seen that 
I believe the flood at Memphis was about 5 per cent less than in 
1882, the greatest in volume we have ever had, taking the whole 
length of the river. At Helena it approached closely to the 1882 
flood, and below Helena it was the greatest flood of record in every 
respect except one — duration. In every other respect it was the 
greatest flood on record. 

The Chairman. How does the land actually overflowed com- 
pare with that of 1882? 

Captain Leach, About 20 per cent as much. 

Senator Washburn. Twenty per cent less than in 1882? 

Captain Leach. Only 20 per cent of what was overflowed in 
1882. 

The Chairman. What do you charge that tor 

Captain LEACH. The levees. The overflow was made possible 
by the breaks in the levees. There were breaks of less than 2 miles, 
perhaps, in 1.300 miles. I may say, generally speaking, in regard 
to the possibility of maintaining a levee system for restraining floods, 
we have this year wilh the greatest flood on record approached more 
nearly the complete restraint of the Rood than ever before. 

The Chairman. Suppose the levees had nut broken, would the 
overflow not have occurred? 

Captain Leach. The river was almost at its height before the 
breaks began, and from information which will be placed before the 
committee later it will be seen that the taking out of a very large 
quantity of water, at one place 400,000 cubic feet per second, had a 
very slight, unexpectedly flight, effect in reducing the height of the 
river. It is perfectly reasonable to suppose that an addition of 
400,000 cubic feet per second would have had no greater effect in 
raising the river than the outlet had in depressing if. \ think there 
is a great deal of evidence \<> sImw that with grades in some parts 2 
feet higher than we now have, and in other parts no higher than 
now, and with levees thoroughly policed and controlled from the 
beginning of the flood, there would be few or no breaks. 

The Chairman. What was the difficulty? 

1 ;i plain LRA.CH. Defective foundations. 

The Chabman, Whose fault is that? 

Captain Leach. I do not Know exactly where to put it. 

The Chairman. Were they built by the United States engi- 
neers ? 

Captain I.i:u 11 S e of them, and some not ; but the founda- 
tion was simply what nature left, not prepared foundations. I think, 
however, that we have underestimated the necessity of thoroughly 
exploring the foundations of the levee. 1 think all the engineers 
connects! with the levee work are agreed upon that now. 

The Oiaihm \n. Do the levees cave into the river? 
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Captain Leach. Occasionally, The Commission within the last 
two or three years has distinctly committed itself to the policy of 
preferring, in the order of progress in bank protection by revetment, 
localities where the caving will involve large levees. I may say, 
generally, with regard to the history of the levee system, that over 
three-fourths, probably; of the entire sum of money expended by 
the States in the last ten or fifteen years in the construction of levees 
would have been saved if the United States had prevented the banks 
from caving. 

Senator Guwo.v. Vou said that this recent flood was the great- 
est flood of which you have any record? 

Captain Leach. Yes, sir. 

Senator Gussqn. You mean in its height, or in its volume? 

Captain Leach. In its volume. 

Senator Gibson. You were speaking of the volume? 

Captain Leach. Yes, sir; but at some places it was greater in 
height. 

Senator GtaSQK. More water lias passed down the Mississippi 
this winter in its flood stages than ever before? 

Captain Leach. I believe so; that is, below the mouth of the 
White River, The very top of this flood was caused by the dis- 
charge of a phenomenal volume of water out of the White and 
Arkansas rivers upon the fairly large flood which was passing 
Memphis. 

Senator Gibson. Have you anv knowledge, from tradition or 
data, of the flood of 1828? 

Captain Leach. There is some data on that subject, hut I am 
not familiar with it now. 1 have not looked at it for a long time. 

Senator Giuson. Have you heard from old people living in the 
valley anything about the flood of 1828? 

Captain Leach. No, I have not. The only thing I know about 
il is that there is a paragraph about it in the Humphreys and Abbott 
report, am! what data there is is collated there. 

Senator Giuson. Yon ascribe these breaks in the levees to the 
enormous body of water that preyed against them? 

Captain Leacii, To the water against them, so long and with 
greater head than was ever known before in their history. By 
cri'atcr head I do not mean greater actual height of water in the 
river, but yon know very well that if levees break extensively and 
back water rises behind them of eourse there is little or no head 
against them. In the flood of 1882 the levees, to be sure, were 
exposed to water perhaps 50 or 60 per cent longer than this year. 
but tins year they were mostly dry behind. 

Senator Giuson. What are the facts, first, as to the number of 
miles that gave away tlm year in comparison with the floods of 
1SK2 or 1884 and so on, and, secondly, the number of breaks? 

Captain Leu 11, 1 have here the report of a number of engi- 
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neers made to ihe recent V icksburg convention. It is signed by 
about fourteen or fifteen engineers. This number comprises the 
United States engineers in charge of the district where the prin- 
cipal overflow occurred this year, two members of the Mississippi 
River Commission, and all the civil engineers engaged under all 
State organizations in 'he guarding and maintenance of levees dur- 
ing this flood. If anybody in the world has information about this 
thing these men have, and if any statement could be relied upon 
these gentlemen's statements certainly can. 

"The disasters from the recent flood have been exaggerated ami 
magnified beyond their true proportions by the sensational treat- 
ment, and which has tended to shake confidence in the efficiency of 
the levee system. In confirmation of this, attention is called to the 
following: 

"In 1882 the total number of crevasses in the levees was 284, 
aggregating 589 miles in width, 

"In 1883 the number of crevasses was 224, with an aggregate 
width of 341,1 miles. 

"In 1884 the crevasses numbered 204, aggregating 106.04 miles 
in width. 

"The result of the crevasses enumerated during these three 
rears were the general overflow of the Mississippi delta. 

"In the present Hood, the dangers of which are nearly passed, 
the crevasses winch have occurred number 23, aggregating about 
4 '4 miles tn width in a tola' length of i.ioo miles of Itvee — one-half 
of 1 per cent of the total line of levees, notwithstanding that the 
present flood has exceeded those nf the three years cited in the 
height attained and all points below, and has mil exceeded in dura- 
lion." 

Senator Ginsnw I wish you would state what levees con- 
structed by the Mississippi River Commission, or in accordance with 
their plans, b) the Army engineers, have given away. 

Captain LEACH, I realty have no informal inn on that point 
whatever. 

Senator Gibson. Has a single one given away? 

Captain Li:.\rn, I do not knmv. Nunc of these levees are in 
my district. 

Senator Giiisox. Yours is the Memphis district? 

Captain I-each. The first and second. This year we had hut a 
single break, one at Austin, less than 300 feet wide. 

Senator Gibson. Buili by the United Stales? 

Captain Leach, By the State. 

Senator Ginsow lias any of the work in your district huilt by 
the United States engineers given away? 

Captain LEACH, No, sir. 

Senator GfBSOK, \rc there any there? 

Captain I.i-.acji. Yes, sir; I have about 30 Rlitei on orifi side 
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and 15 on another, 45 miles in all, at Plum Point reach, and about 
i$y 2 from Helena down. Half of this was built by the United 
States and all the Plum Point levees. 

While 1 am on the subject of Plum Point levees 1 would like 
to make a little statement. 

The Commission in carrying out the work in the early years 
at 1 'Uun Point had not provided for any levees. In a debate in the 
Senate on one of the river and harbor bills the point was made by a 
Senator that the Commission was professing to make an experi- 
mental application of their system at Plum Point reach and a part of 
their plan was a levee. That year an allotment was made and a 
levee [mill on the Tennessee side of the reach. The next year an 
allotment was made for levees on the Arkansas side and those 
levees were built. A party was engaged all the time in making 
surveys. The surveys made after the construction of the second line 
of levees and before the first flood and again after the first flood 
showed that the high bars in the regulated or deepened channel ol 
about 3,500 feet width had had their tops scalped off 8 feet uni- 
formly. Nothing of tile kind had ever occurred before, and in the 
two crossings under control and tmder improvement the maximum 
depths had increased in one case I foot and in another case 2 feet, 
and they have remained to this time. 

The Chairman, Since the levees were built? 

Captain Leach, Yes, sir. 

The Chairman. Have you any idea what it would cost to 
repair these levees? 

Captain Leach. That would depend entirely upon the scheme 
adopted. My belief is now that we can >trike with much more cer- 
tainty than ever he f ore. This flood, with alt its disasters, lias con- 
vinced me, and others, 1 think, of what we before believed, but could 
not prove— that is, that we can with reasonable levees confine any 
flood we are likely to have, and it seems to me that instead of work- 
ing as we have heretofore we ought to change the plan altogether 
ami give a little more money and reduce the risk. I think it is per- 
fectly safe now — a year ago I would not have dared to say so- — to 
have a scheme of levees that will be almost impregnable, and to do 
that I suppose will cost in the neighborhood of $10,000,000 at pre- 
vailing prices. 

The Chairman. Ten millions for repairs alone? 

Captain Leach. To repair and eidarge and levee the St. 
Francis basin. To repair the present breaks alone, I think $100,000 
will do at present rates. The breaks are not very large and do not 
occur where the levees are very high. No very high levees have 
broken. The massive levees are all intact. 

Senator Washihirx. Let us understand what you propose to 
do Willi the $10,000,000. 

Captain LEACH, Ten millions will put up a line of levees 4 
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feet above the highest known water, with strong profile on the west 
bank from Cairo to the mouth of the St. Francis. That is the first 
tiling. It will also increase the work ai I 'hun Point to that standard. 
It will build up the White River front from Helena to and including 
Laconia to the same grade and profile. It will enlarge the Arkansas 
levees from the high land at Ames Ridge down past Arkansas City 
and on past the State line down to Red River. It will enlarge the 
lower district of the Yazoo front, and make some enlargements 
from point to point as may be necessary in the upper district, it 
will increase and strengthen the levees nn both sides of the river 
wherever they now exist. 

Senator \V.\Siittt*RN. Would it build all the levees that are 
required? 

Captain LEACH, Yes, sir, 

Senator Washin'kn. What is going to become of the other 
$65,000,000 which have been estimated for? 

Captain Leach. That sum will be required for the caving 
banks and for any other work that may be necessary in closing high 
water chutes, and in case of local obstructions of navigation, taking 
such means as may be necessary to remove them. I mean that the 
sixty -five millions will control the whole river. 

Senator Washiu'Rx, How will the seventy- five millions be 
expended? You propose to expend ten millions for levees; how 
would the other sixty-five millions be expended ? 

Captain Lbach, In the first place I may say that sixty-five 
millions is the maximum estimate of any engineer connected with 
the work. My own estimate would be less than half of it, and I do 
not think my estimate is the lowest possible. Some of the money 
would have to be expended to protect the batiks of the river from 
caving. 

Senator Washburn. How do you gel at that? 

Captain Leach. By a system of revetment, mattresses of brush 
ballasted with stone. 

The Chairman. Have not some of these mattresses caved in? 

Captain LEACH. Not reetntty. Not since we found out how t" 
build them. We have not lost any since we found out how to build 
them. 

The Chairman. Then, in your opinion, the amount of money 
that it required to build a canal from Manchester, England, to deep 
water will protect the Mississippi River from top to bottom? 

Captaw Leach. Fifty millions will do it handsomely. 

Senator WASHBURN. Do you agree with General Com stock 
that so F*;ir as the improvement of navigation is concerned, that is to 
be accomplished more by improvements in the bottom of the river 
than by levees ? 

Captain Lru u. N'o; I do nol agree with him in that respect. 
I have stated my position -,t< definitely ;iv I can. I believe that the 
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improvement is progressive, that a little improvement is better than 
none, and that complete improvement is best of all, and is what the 
people need and demand, Partial improvement may be effected by 
partial control. Channel works will protect the river and control it 
so long as it is in its natural banks. Complete improvement is 
possible only with complete control. That is only possible by levees. 

With regard to the specific way in which levees are made use- 
ful, I may illustrate by the practice in sewer constructions. Where 
the river makes a sharp bend at high water when it is well out of 
the banks, the fall across the point is equivalent to the fall around 
the bend. Therefore the rate of the fall is very much greater across 
the point. The remit is that a greater or less amount leaves the 
channel at right angles and flows across the point. If you try to 
make a junction of a branch sewer with the main at right angles you 
will have considerable trouble. They do it effectually by bringing 
the joint at an acute angle. If water flowing squarely into a sewer 
will obstruct it, why would it not do the same thing in a river? 
There is only one way to keep it from flowing in and out of the 
river, and that is to build a levee. The water does harm when it 
comes on', and it does harm when it goes in. 

The Chairman. I suppose the most important place is the 
middle of the levee where the water goes out, and returns in the 
same place. 

Captain Leach. Yes, sir. I think the levee should be made 
to follow the convolutions of the river as closely as the nature of the 
ground will permit. If they could be built at a uniform distance, 
a mile apart the whole length of the river, the conditions would be 
the most perfect that could be hoped for. If that is impossible, then 
the next best thing is to build them as nearly at a uniform distance 
apart as can be done, 

STATEMENT OF CAPT, DAN' C. KINGMAN. 

Capt. DAN C. Kingman, Corps of Engineers, U. S. Army, in 
charge of the fourth district of the Mississippi River, appeared be- 
fore ihe committee. 

The Chairman. How long have you been in charge of the 
fourth district? 

Captain Kino man. About three years and a half. 

The Chairman. Please state your knowledge of the Missis- 
sippi River and its overflows, in regard to navigation. 

Captain Kiki;man: The present discussion in regard to the 
Mississippi River has been relative to the effect of outlets on flood 
heights, and 1 have here a hydn 'graph which shows what outlets 
actually do to the river by showing what the crevasses which have 
taken place during this la^t flood have done to the flood heights. I 
Inn t- liru- gauges a I SOAK six or seven points in my district fituli- 
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eating mi map]. This black line represents the gauge heights at 
CarmlHon. This [indicating] at Bayou Sara; this [indicating] 
represents that at Red River Landing; this [indicating] is Natchez; 
this (indicating] is St. Joseph, The next gauge would he at Vicfes- 
burg, which is above my district. 

These little snuares lie re [indicating] represent a half day. 
This [indicating] represents one-tenth of a foot. Starting in here 
on the 1st of March and taking this gauge- reading at the next half 
day. I indicate the rise or the fall, anil in this way the shape of Hood 
wave is shown graphically by tbe curve that results from the union 
of all of [indicating) these points. It is the line that wotdd he 
marked by a pointer which mnved over two of these squares each 
day and also moved up or down one of these little squares for each 
tenth of a foot that the river rose or fell. 

The river was at high stage on the tst of March; about 14M 
feet at New Orleans, and at a corresponding height at the points 
above, and it continued to discharge at a very rapid rate the water 
thru came down from above. The discharge amounted lit 1,280,000 
cubic feet per second at New Orleans on the 11th and uth of 
March. 

Up to that time no breaks had occurred. At that time a break 
occurred a tittle above College Point, at a plantation called Nita. 
This break was due to a rice flume, a cut made through the levee 
to admit water to the fields for the purpose of irrigation; this box 
or sluice bad gates to it, by means of which the water could be 
admitted to or excluded from the fields. It was a timber affair and 
(lie 1 m- -lire of the water forced the water around and under it and 
the box was "blown out," thus creating an opening which soon 
became a crevasse. 

The CHAIRMAN. Do the people up and down these levees have 
a right to put in chutes and all that sort of thing? 

Captain KtxoM.w. \'v, sir : extent in levees constructed by 
the luitcd State-, or unless there is a local parish law to the con- 
trary. When they pHt them in they have 1o get authority from what 
would correspond to authorities of tin.- county up here— the police 
jury, as it is called down there. 

Senator W'ASJim rn. Are they in the habit of doing that to a 
great extent? 

Captain Kinrman. Yes, sir; hundreds of them. It is only in 
the rice-producing districts, however, 

The Nita crevasse enlarged very rapidly. After it had beeji 
running for eight or ten days we measured the discharge and it was 
0,0,000 cubic feet per second, the crevasse being about 600 feel wide, 
with an average depth of 15 feet, The w r atcr (lowed out with great 
Telocity in a fan-shaped body and inundated a great area of country. 
The crevasse increased in width in -pile of all efforts to restrain it 
by driving piles and putting down a mattress. Now it is 3,000 feet 
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wide and 15 feet deep, discharging 400,000 cubic feet a second, or 
about one-half as much water as is now passing by New Orleans. 
Fine brick houses have been swept away and obliterated by this 
crevasse. So large an outlet as this ought to have produced a very 
marked effect on the river, Jf any outlet could do any good surely 
this one, discharging 400.000 cubic feet per second, ought to produce 
great relief. 

Senator Washburn. What becomes of the water? 

Captain KlNGMAW. It flows out across the country downward 
and eastward until it strikes the old Bonnet Carre Channel and there 
the ridge formed by that crevasse prevents it from flowing down any 
farther. It goes across the country to Lake Pontchartrain, and the 
stream is 20 miles wide there. The track of the Illinois Central 
Railroad is under water for many miles, and that road can not now 
Bend trains to New Orleans. The water then flows through Lake 
Pontchartrain and passes out through the Chef Menteur, the Rigo- 
lels. and through the other outlets of the lake, and you can see the 
yellow water going out through the Rigolets far into Lake Borgne. 
Clear out into Mississippi Sound can be seen Mississippi water in- 
stead of the green salt water which is ordinarily seen there. 

On the College Point gauge there was a fall up to the time the 
general frill set in of about a foot and a half. That is all the relief 
that place got in the way of a direct fall. At New Orleans there 
has been a fall from the highest point, until the final fall set in, of 
al><>ut a foot. The extreme height was 16 feet on the Carrollton 
gauge, and a foot was (he extreme oscillation. The discharge 
through this crevasse has been shown to be nearly equal to one-half 
the volume of water now passing New Orleans. If we take out 
one-third of the water, we ought, if the conditions remained the 
same, to reduce the gauge height one-third. Therefore die Carroll- 
ton gauge ought to have gone down to about ioJ^ feet, but it actu- 
ally went down to about 15 feet. 

Senator GlliSON. From 16 feet? 

Captain Kingman. Yes, sir; until the final fall set in, due to 
some other causes. Therefore the relief from this was very slight. 
When we go up in I'laqneinine, which is 50 miles above the crevasse, 
ami com pare the hydrograph with all the stations above, we see 
that there has been no effect from that crevasse. 

The hytlrographa at Bayou .vira and Red River correspond 
exactly. They pre>erved their own shape up to the 21 ^t of April, 
when the crevasse occurred up there. We had there the Preston, 
Taylor, the Fannie Riche, the old Morganza and the new Morganza 
breaks, the Raeeonrci, and two or three others. These crevasses 
occurred by the water overtopping the levee. For 25 or 30 miles 
the levees bad been raised. We fought the rising water until the 
levees bail been raised 2 or 3 feet above the Cfown, and the water 
kept patt with us. Then a severe storm came and the waves swept 
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volumes of water over the levees, so that men were driven away 
from their work. Then the sand hags and planks which had heeti 
put on it yielded and broke ami were carried away. None of the 
levees in these places broke from any other cause than simply by 
being overwhelmed by the water. 

Senator Gibsox, You stated that at Plac)uemine, which is only 
50 miles above the Nita Crevasse, there was no change? 

Captain KtnGMan. No. sir; no change at all due to this 
crevasse ; though the several crevasses I have just mentioned, and 
with an aggregate discharge two or three days after they broke of 
about 257.000 cubic feet a second, being above Plaqueinine, did 
produce some effect. They were all in there together within to or 
12 miles, and the fall at Bayou Sara was about a foot in less than 
a day. They caused at the month of Red River the first day a fall 
nf 2 or 3 inches, and in three or four days it amounted to about a 
foot. After that the fall was just simply that which was due to the 
fall of 1 he river above. These several crevasses between Bayou 
Sara and the mouth of the Red River gave a discharge of 237,000 
Cubic feet per second They gave more than that finally because 
they got larger, but 1 give this discharge so as to compare it with 
the effect that was produced at that time. Between Red River 
Landing and Natchez there were two small crevassc-s, the discbarge 
of which I have not got yet. 1 had them measured, but have not 
received the measurements yet. As near as I can tell, their discbarge 
mint have been about 20,000 cubic feet a second. There was rather 
an abrupt fall at Natchez of about 4 or 5 indies, evidently due to 
thai crevasse, and also due to another crevasse which occurred 
ahutM opposite Natchez, in Lake Concordia, which must have given 
a greater discharge. These crevasses caused an abrupt fall of 4 or 
5 inches at Natchez. At St. Joe, a comparatively short distance 
above Natchez, there is absolutely no abnormal change in the hydro- 
graph, and no fall due to crevasses occurred there at all. The river 
there takes its fall naturally, due to the natural fall coming down 
the river from above. 

Senator Crinso?), How many miles tip is St. Joe? 

Captain Kl NO-STAN. I do not know (referring to map. 1 Here 
is Natchcj! and here is St. Joe. I should say about 50 miles ; about 
the same as Plaqnemine was above the Nita. Down below the city 
there were a good many small crevasses, probably twelve or fourteen 
in all. They have all been closed but one, and in the aggregate their 
discharge might have amounted to 20,000 or 30.000 feet a second; 
hut as thev onlv stood open two or three days, and the people began 
to close them righl away, xw\ as they have since been closed, their 
effect is insignificant, atid can not be traced on the hydrograph at all. 

Now, to show what produced this remarkably high water below 
the mouth of the Red River, for it was remarkably high water: The 
Morgan za levee had been built a foot ami a half above high water 
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of 1882, and the water of this year would have gone over the top of 
that levee from 6 to 18 inches in depth if it had not been for the 
work we built on the crown. So that at Morganza, right at that 
particular hend, the extreme high water must have been from 2 to 
2y 2 feet above the high water of 1882, We have got the high- water 
marks of this year, but when I was up there the 1882 marks were so 
far under water that we could not find them. At New Texas we 
had better luck. We found them ly inches below the high water of 
this year. At Baton Rouge the river was 5 inches above 1882, if 
I remember right. 1 talked with a good many inhabitants of the 
valley — the oldest inhabitants probably — and they all admitted that 
they had never seen any water that approached the present water in 
height. They pointed to some of their old marks— trees, old levees, 
etc.- — then submerged, which they said they had never known to be 
under water before. It was certainly the highest water below Red 
River that has been there within historic times. 

On the 1st of March, before the levees had broken in Arkansas, 
north Louisiana, and Mississippi, die Atchafalava at its bead was 
about 6 or 8 incites lower than the Mississippi River at Red River 
Landing, and a good current was flowing fnnn the Mississippi out 
ifito the Atchafalaya— not a very large discharge, but quite a con- 
siderable amount of water — and doubtless the Atchafalava was 
affording some relief to the Mississippi, This continued until about 
the middle of March, Then [he advance of the crevasse water that 
found its way down tiie Tensa- began to appear below the mouth 
of Red River. It filled up the Atchafalaya and in a few days 
brought it above the level of (he Mississippi, and the water hegan 
to return to this river. The inlet extended all the way from the 
[iougere Swamp down to the mouth of Red River. It was prac- 
tically impossible to measure the amount of water coming out that 
way, because it flowed through the woods for miles and miles, and 
you could see the nearly clear crevasse water extending out 800 or 
0,00 feet from the bank and pushing the Mississippi water towards 
the other side of the river. The effect seemed to retard rather than 
accelerate the current of the river. That is what caused the high 
water there. 

The Atchafalava Iia- been carrying off an immense amount of 
water. The last discharge that we had measured was taken there 
mi about the 1st of May. The Atchafalaya was then carrying nearly 
5,000 cubic feet a second over the darns that we put in. It was not 
required when we put the dams in that they should permit the pas- 
sage of over 200,000 cubic feet a second; and they would do this 
with a (Telocity of 4 feet a second. N'ow there is a velocity over the 
dam of about 9. The velocity is so great that steamboats can hardly 
stem it. In fact, some good steamboats have been forced to make 
two or three attempts U'fore they could pass through that portion 
of tiie channel. A great many of the levees down below have given 
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away, and the Atchafalaya is spread out right and left, and covers 
the country down below Simmsport. There is no Red River water 
passing down the Atchafalaya at its head now. The Red River 
begins to show itself ill the river near Simmsport, 6 miles from the 
he [id. 

Senator Gibson. Does the Red River go on the north side of 
Tnrnhnlls Island now ? 

Captain Kingman. There has been a channel there always — a 
clear and well-defined channel — but not quite as deep a channel as 
on the south side. 

Senator Girso.w It was thought that the sills would turn it 
around. 

Captain Kingman. No, sir. They were placed about 6 miles 
down the Atchafalaya, and had no effect upon the water of the Red 
River. A sill was built last fall to connect Ttirnbiills Island to the 
main line, between the old mouth of Red River and the head of the 
Atchafalaya. A dam is to be placed upon this sill, and when the 
dam is put in there it will doubtless cause the river in luw stages to 
pass around the north side of the island. 

Senator Giiison. Now, while there were 500,000 cubic feet per 
second going out the Atchafalaya, how much was going down the 
Mississippi? That was all Mississippi water? 

Captain Kingman. Pretty much. It did not come directly out 
of the Mississippi, but it was all crevasse water. There was about 
1,450,000 cubic feet a second going down the Mississippi below Red 
River Landing at this time — that is, in round numbers. 

The Chaikman, What is VOUf conclusion about the outlet sys- 
tem at Lake IJorgne? 

Captain Kingman. It would be a disappointment. It would 
not afford the relief which is counted on; it would be an entire 
failure as a means of relief from overflow. If it did any good at all, 
temporarily, it might do good from the outlet down to the mouth 
of the river, v. here there is m> land of any particular value. A 
narrow strip uf bud run- along the river from Lake Borgne to the 
forts, which is about as liable to overflow from the back water a? 
it is from the front water, and this danger would be increased 
rather than diminished by the discharge of the Mississippi through 
the outlet above it. Finally, ! do no! set.- why there should be any 
more relief it Xcw Orleans from this Lake Morgue outlet than there 
was at Plaquemine from the Xi'n Crevasse. I think that we have 
an absolute demonstration of what an outlet will do. Here is a 

i- i' which is now flowing, ami flu's is what il has done. Below 
I lie Crevasse it has afforded ;i little relief, but nothing like commen- 
surate with the amount of water taken out. and above (be crevasse 
it has afforded no relief at all. 

Senator WASHBtrsN, Do von not think the Atchafalaya has 

given relief' 
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Captain Ki nomas - . 1 think it has, yes, sir; bill I think it has 
done so because the condition of the Mississippi River near the 
mouth of Red River is an abnormal one. The Atchafalaya has been 
there so long that the river has adapted itself to that condition. 
Now, die Mississippi River (lows in a channel of its own formation, 
and if you were to compare a map of the river of fifty years ago 
With the map of the present day you would find that the channel of 
the Mississippi is entirely different. If it occupies the same channel 
now that it did then it would most likely be because it had gone 
away and enme back again, except at the lower end of the river, 
where the changes in the channel are less rapid. This channel has 
a certain size. Tt is of a size sufficient to carry its average flood 
discharge. Whenever it has to carry a discharge which is greater 
than the average discharge it is overtaxed. If it had only to carry 
half the water it does now it would have only half its present 
capacity of channel. 

The CHAIRMAN. Was not the channel of the Atchafalaya dry 
in 1R40? 

Captain KlNGWAH. It can not be said to have been dry; it had 
a very much less capacity of discharge then than it has now. I think 
in [§36 the State removed, or partially removed, the raft in the 
Atchafalaya, which was situated from 12 to 20 miles below its head. 
Tins was a mass of trees, logs, and drift. It was partially floating 
and the water ran under and through it, but while it greatly dimin- 
ished it did not absolutely stop the discharge down the Atchafalaya- 
Old people living on the Atchafalaya have told me that at the head 
1 if the river they crossed in low water on a sinqle fence rail at a 
place where it is now i.ooo feet wide and too feet deep. 

The Cii.-uhman. It has been making an outlet of itself? 

Captain Kincm.w. Yes. sir; it is a case different from any 
Other of the outlets on the Mississippi. My own idea is that the 
Atchafalaya is not a natural outlet of the Mississippi. It is not a 
pail of the delta proper. I think there were originally three inde- 
pendent rivers flowing into the C.ulf, namely, the Red River, whicli 
reached the Gulf through the Tcche; the Black River, which flowed 
through the Atchafalaya, and the Mississippi River. Those three 
rivers flowed in their own separate channels. In the course of time 
the Red River obstructed its own channel near the head of what is 
nnw the Teche; its water was forced north of the Avoyelles prairie 
till it found its wav into the open channel of the Black River. The 
Red River thus became a tributary of the Black River, The Red 
River continued to be a raft maker, and in time it obstructed the 
channel of the Black, or what is now called the Atchafalaya. At 
this time the Mississippi River caved in to the ! flack River at a 
point below its junction with the Red, and both of the rivers became 
tri butane- of the Mississippi, and would have remained .so if new 
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conditions had not been set up by the removal of the Atchafalaya 
raft. 

The CHAIRMAN. These rivers are tributaries to the Mississippi, 
but at a certain stage of water the Mississippi becomes tributary to 
them ? 

Captain Kingman, Yes, sir. The Red River flows now, since 
the raft has been removed out of the Atchafalaya, down the Atcha- 
falaya to the Gulf. The Mississippi occupies its own channel. They 
are connected by Old River like the Siamese twins. If the water 
in the two rivers is of the same height there is no circulation. If 
one is higher than the other the current is from the higher to the 
lower. If the Red is the higher, then its water divides and part 
goes down the Atchafalaya and the rest goes out to the Mississippi. 
If the other condition prevails, then all the Red River goes down 
the Atchafalaya and a part of the Mississippi goes over until it 
raises up the Aichafalaya enough to establish a condition of equi- 
librium, and so the water Hows. That is tiie reason that the Atcha- 
falaya does not close up, because it always has the Red River to act 
Upon it. Sometimes it has the Mississippi, 

Senator Giiisun. It is both an outlet and an inlet? 

Captain Kingman. It is not exactly an inlet. The Atchafalaya 
does not llow into the Mississippi. 

The Chairman. Did it never flow into the Mississippi? 

Captain Kingman, X<>. sir; it never was a tributary to the 
Mississippi, I think ii was the ! wer half of Black River. Ii suras 
not a part of the delta of the Mississippi. Its banks are a black, 
clayey deposit, and upon that is found a red deposit, and upon that 
it is sandy. It looks like the work of the Black River and then of 
the Red and Black combined, but it is clearly an independent river 
by itself, with this accidental connection between it and another 
river. It always has the Red River to flow down, and it is no more 
likely to deteriorate than if the Mississippi was not there. That is 
the reason it does nol All up like the other outlets. 

The Chairman. Are you familiar with the methods of the 
Mississippi River Commission in improving ihe Mississippi River 
for navigation? 

Captain Kingman. No, sir; nm very familiar. My district 
onl) goes up as far as Vicksburg, There have been no channel 
improvements in my district, so that what 1 know of the channel 
works has been only what ] saw in passing over the river, or what 
I read about them in tiie annual reports. All the work 1 have done 
has been local, such as at the month of the Red River, New Orleans 
Harbor, and the construction and maintenance of levees. 

The Cji.vikman. In your district, ;is between levees and outlet 
- With, yuii have no doubt ? 

Captain Kingm <,n. I have not a particle of doubt 
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Th« Chairman. Suppose you drop all considerations of over- 
flows and regard navigation alone, how then? 

Captain KINGMAN. 1 should consider that the levee is a very 
important means of improving navigation, and 1 can give an in- 
stance. The XI organza crevasse was caused by a break that occurred 
in 1874. It remained open as a crevasse practically until closed in 
the winter of 1886 and 1887, a period of about twelve years. It 
has a deep bend there and plenty of water, and there had been no 
trouble with the navigation until after the crevasse was formed. 
After the crevasse occurred the navigation became worse and worse, 
and steamboat men told me they hated to run that bend at night, 
particularly in low water, not when the water was running out. 
When the water was running out there would seem to be danger of 
being drawn into the crevasse. The steamboat men dreaded it at 
low water because the sand-bar, or tongue of land opposite this 
bend, bad extended so far over into the bend that there was hardly 
room enough for two large steamboats to pass there. The crevasse 
was closed, jointly by the Commission and by the State, in the 
winter of 1886 and 1887. Since then the navigation has steadily 
improved until now it is as good as it ever was. The current is 
quite regular. There is ample room now, and steamboat men have 
spoken to me repeatedly this year about the great improvement 
which has taken place in M organza Bend since the crevasse has 
been closed. There is an actual case where the building of a levee 
made bad navigation good. 

Of course, at Bonnet Carre there was a crevasse open for a long 
time, but the river was so deep at that place, there being no abrupt 
bend, that the navigation did not get bad. It certainly got worse 
than it was, but to reduce a channel from 60 feet down to 40 feet, 
when the boats draw but 10 or u feet, does not make any difference, 
so that a sounding line would be required to show that the channel 
depth bad deteriorated and afterwards been restored. Of course, 
there was not enough change there for steamboat men to notice. 
This M organza case is a good one in point. 

The Chairman*. Where does the Morganza water go? 

Captain Kincai.-w, It passes down through what is known as 
the Choctaw Swamp, until it comes down nearly back of the town 
of Plaquemme, and there it finds i:^ way through an intricate system 
of channels into Grand Lake, and ultimately goes out in Lower 
Atehafalaya Bay. 

Senator GlBSOK. How many breaks or crevasses did you have 
in your district (hiring the whole season? 

Captain FClNGMAN. About 32. 

Senator GlBSON. I low many did you close ? 

Captain Kinsman. Out of this number we closed about a 
dozen. 

•-■ nator Gibson. That would leave about 20? 
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Captain Kingman. Yes, sir. 

Senator Gibson. How many miles ? 

Captain Kingman. A little less than 2 miles would be the total 
length of tiiem. 

Senator Gibson. How many of those crevasses occurred in 
works built by the United States engineers ? 

Captain Kingman. If I recollect aright, there was but one; 
that was the Morganza. That broke in the manner 1 have de- 
scribed ; the break was right in the center of the new Morganza. 

Senator Gibson. How much money would it take to put up 
these levees and raise them to flood heights — that is, to the heights 
at which you raise them? 

Captain Kingman. I have not made an estimate of what it 
would cost, but I think most of the breaks can be closed right in the 
throats of the crevasses. Where a break is 500 or 250 feet long, to 
build that short distance and to raise it 2 or 3 feet above the general 
height of the levee would hardly be logical. To restore the levees 
to the condition they were in before the breaks occurred would cost 
$100,000. That is a liberal estimate, and 1 do not think it would 
cost mure than that. 

Captain Leach. I think the whole system can be restored to 
the condition in which it was before this flood occurred by the 
expenditure of in the neighborhood of $100,000. 

Captain Kingman. It would cost in the neighborhood of 
$5,000,000 to make them perfect in my district— that is, to put them 
up 5 feet higher than they now are from Vickdmrg to the mouth of 
Red River, 4 feet from there to New Orleans, and 3 feet from there 
to the Forts; and to give them, at the same time, the proper slopes, 

Senator Gibson. Your district would have to he leveed on 
both sides? 

Captain Kingman, Ves, sir; from Baton Rouge down. That 
IS more than half the distance. 

Senator Girsun, Have you ever been to Holland? 

Captain Kingman. No, sir. 

Senator Gibson. ( hi the River Rhine or the Danube? 

1 '• •.■■•in kiNGM \\, No, sir. 
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"THE LEVEE THEORY OX THE MISSISSIPPI RIVER," 
AN INFORMAL DISCUSSU >N A r THE ANNUAL O IN- 
VENTION, AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, JUNE 10, 1903. 

B, M. Harrui*, Past President American Society of Civil Engi- 
neers. The question whether a theory is justified by experience is 
hardly fair, when its application is quite incomplete, as is the case 
on the lower Mississippi River, where the levees have as yet neither 
the grade, section, nor extension considered necessary, and the 
present contents in cubic yards are not more than two-thirds of the 
quantity required by the adopted standard. 

The discussion of the subject, however, is opportune, as a recent 
flood of magnitude has excited interest and afforded much infor- 
mation. 

The justification of the "Levee Theory" is involved in such 
changes in the bed of the river, a- a flood channel, as result either 
from natural causes nr from an increase of the discharge by levees 
during more than bank- full stages. If the bed is rising, or the 
capacity is otherwise reduced by natural and continuing conditions, 
the completion of a levee system will be prolonged, if not made 
interminable. If the bed is not rising and tfie waterway is main- 
tained or improved, either by deepening or widening by the dis- 
charge of a larger volume at higher velocity, then the problem, 
though large, is simple and certain. 

The Mississippi River Commission, therefore, has given careful 
investigation to such changes since its appointment. Local and 
seasonable movements are constantly going on. At certain stages 
bars build up am) pools scour. At others this process is reversed. 
Besides this, there is a general downstream and snake-like movement 
of the sinuosities of the stream. The current binds against the 
Upper and is slack against the lower side of points. Therefore the 
points, with their opposite concavities, move slowly downward 
from erosion on the upper and accretion on the lower side. The 
location of the pools and bars has a definite relation to the curvature 
of the bend-,, ibe former lying in the concavities, alternately on the 
right and left banks, and the bars at the nodes or revision points 
between the pools. Hence, as the bends move downstream the bars 
and pools move with them. Again, as a result of caving on one and 
anivtii'ii .'ii the o;.pi Mti hank, thu river diifts «tdcwav>, [;:-!^nv> 
are not wanting where this movement has amounted to its entire 
width in fifteen or twenty years. 

It is evident that with these unstahle conditions but little can be 
learner! from isolated or scattered surroundings. A cross- ; ection 
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line over a bar may, in a few years, lie through a pool, or the river 
may have slipped to one side, leaving it on dry ground. 

In the years 1881, 1882, and 1883 the Commission made an 
exact and detailed survey of the river from Cairo to the Head of 
the Passes, a distance of 1,063 miles, with cross sections averaging 
about four to the mile, and seventy-five soundings to the line. There 
wa-. no better way of investigating this difficult and important ques- 
tion than by repeating the survey. This was done in iUy4, 1895, and 
180,6, after an interval of thirteen years, over that part of the river 
where the levee system had been most improved during the interval, 
fmm the month of White River to Donaldson ville, La., a distance 
of 472 miles. This second survey was made in greater detail, in 
order that it might better serve for future comparisons. 

There is a limit to the value of the results obtainable even by 
this exhaustive process, of which the Commission was aware, but 
no better method seemed available. A comparison between the two 
surveys would be conclusive in proportion to the similarity of the 
stage conditions preceding them and prevailing while the parties 
were in the field Each survey was of such magnitude and detail 
as to require several months, and it was improbable that there would 
be a close repetition of the conditions of the first during the second. 

Roth surveys and the analysis of their elements were made 
under the charge of J. A. Ockerson, member American Society of 
Civil Engineers, and his detailed report on them is found in the 
reports of the Mississippi River Commission for 180,6 and 18177, 
published, respectively, in the sixth and fifth parts of the reports of 
(lie Chief of Kngiueers for those years, 

The following conclusions from hts study of the conditions are 
well founded : 

The differences found in these two surveys do not necessarily 
represent all the changes or the resultant of all the changes that 
may have taken place between them, During this time the condi- 
tions of the river hed may have varied in both directions from those 
found in either survey. They should, however, indicate any trend. 
or persistent and progressive change that has taken place. This 
general tendency seems to be toward a channel more uniform in 
depth and of greater capacity. 

The conditions under which the two surveys from Vicksburg 
to Donaldsonvillc were made were so different as to give abnormal 
results. The first (1882) was after the greatest recorded Hood and 
on the rise of the succeeding one, which was of considerable magni- 
tude, while the last ( (895-96) was preceded by two seasons of 
extreme low water, and a very moderate intermediate Hood, during 
which sediment transported from nl«ve would he deposited in the 
lower part of the river, particularly below Red River, where a rela- 
tively large tow-water Section, tlat slopes, and correspondingly small 
velocities are found. 



A duplication of the survey of i88t is now being made over 
that part of the river from Cairo to the mouth of the Arkansas, 
along- which the levee system has been much extended since 1895. 
In tlie future, at proper intervals of time, similar resurveys will be 
made over the entire river, until they yield indications of a persistent 
and progressive change. 

It may be assumed that the low- water plane conforms to the 
s-bape of the river bed, and that any elevation or depression of the 
latter, as the result either of natural causes or of levee building, 
will he recorded in the low-water gauge readings. The improve- 
ment of levees during the past twenty years, and their effect in 
increasing the height of floods, has been most marked in the 500 
miles of river in which are included the gauge stations of Fulton, 
Memphis, Greenville, and Lake Providence. There has, as yet, 
been no levee building which has affected the flood stage at Cairo. 
The effect on the bed of the river, therefore, may he observed by- 
con] pa ring the low- water stages at the points where levee improve- 
ment has been greatest with those at Cairo where no influence of 
the kind has been felt. 

Prior to 1882 the United States had built no levees, and the 
insufficient and incomplete State levees existing at the time were 
badly wrecked by the flood of that year, which left them in quite an 
unserviceable condition. 

If the average of the low waters at the points mentioned above, 
which have been selected as fairly representative, for the five years 
following this disaster of 1882 | 1883 to 18S7) and that of the last 
five years ( i8<j8 to 1902) be compared with the averages of the low 
water- at Cairo during the same two periods, as a standard, there 
will be observed, during the latter period an average relative depres- 
sion of the low-water surface of 0.74 foot at Fulton, 0.68 foot at 
Memphis. 1,60 feet at Greenville, and 1.89 feet at Lake Providence, 

These reduction- of the low-water plane are indicative of a 
depression of the bed, and arc proportionate to the duration and 
degree of levee maintenance and impri ivement in the vicinity of the 
gat ■■<■ stations mentioned. 

Table No. 3 will make thi- statement clearer. 

It was observed, in the great flood of 1897, that: 

"The first gauge below Red River to exceed its previous record 
was the lowest one on the river, at Fort Jackson. The next was 
the Carrollton gauge, and so on up to Red* River, where the gauge 
did not exceed its previous record until sixteen days after the Car- 
rollton gauge had done sO. When the Carmllton gauge bad reached 
its previous maximum, that at Red River still lacked 1.6 feet of 
the height which had produced that maximum." 

The same prematurity of rise at the lower-gauge stations oc- 
curred during the present year. In a discussion of this phenomenon 
by Major Dcrbv, member American Society of Civil Engineers, in 
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the Report of the Mississippi River Commission for 1900, it was 
considered as due to one of only three causes : (i) A raising of 
the hed o/ the river below Carrolltori ; (2) the effect of crevasses 
and their closure, or (3) an increase of the carrying capacity of the 
channel between Red River and Carrollton by which the resistance 
to discharge and the slope over that 200 miles of river was reduced. 
His analysis of flood waves ranging in height, at Red River, from 
19.3 to 45,2 feet between the years 1872 and 1890, discredited the 
first two causes and led to the conclusion that the discharge capacity 
of this part of the river had been increased during the period Urdei 
consideration. 

Besides these extended comparative observations, others of a 
more local character have been made in connection with crevasses 
or temporary outlets, as at Malone's. Riverton, Bolivar, Mound 
Place, Morganza, Bonnet Carre, and Cubitt's Gap, Whenever the 
resurvey was made after the occurrence of an outlet it showed a 
reduction of the cross-section a 1 area below. When made after 
closure, an enlargement has been observed. 

When, in 18H0, the river was first subjected to continuous 
observation, the levee system was in its infancy; some basins were 
entirely tin leveed, and such crude levees as existed were breached 
at many places by every high water. It was then noticed that the 
rise and fall was very different at different places. When classified, 
the greater annual oscillations, amounting generally lo about 45 feet, 
Mere found at or near the mouths -if the tributaries — tin- Ohio, St. 
Francis, Arkansas, Yazoo, and Red rivers — while the lesser ones, 
averaging only about 35 feet, were observed at Intermediate point! 
along the fronts of the great basins drained by these tributaries, as 
at !• niton, Memphis, Greenville, Lake Providence, and St. Joseph. 

The gauge readings, when plotted, showed a smooth and regular 
high-water slope, while that of ilu- low-water slope was quite irreg- 
ular, being depressed about the junctions of the tributaries, and 
raised between them or along the basin fronts. A diagram of the 
high water of t88a ami the low water of 1883, Pig. 2, shows that 
these differences in annual oscillation were caused not by the rise 
but by ilu excess of fall at the tributaries over thai 011 the bars of 
the elevated bed of (be river between them. 

It was further indicated by the discharge observations taken at 
high waters at the places near the tributaries and at the other- along 
the basin fronts that the discharges at the former were about 
1,500,000 cubic feet per second, and exceeded those a I the latter, or 
intermediate points along the basin fronts, by several hundred thou- 
sand feel. 

This di (Terence, from a quarter to a half million feet at times, 
had escaped from the river bed over the banks into the basins, and 
was returned to the main river below through the tributaries, which 
are the outfalls for their normal and overflow drainage. Where the 
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river discharged between I lit banks the entire flood volume, die bed 
was deepened; and where it discharged only two-thirds of that 
volume l lit' bed u;i- -hallowed. The depletion of a thousand floods 
by overflow had impressed this shape upon die bed. 

A part of the "Levee Theory" is that the escape of flood water 
from the river along the fronts into the adjacent basins caused the 
elevation of bed that existed, as evidenced by the low-water slope; 
and that, when this is prevented by levees and the discharge con- 
fined, a primary effect will be the reproduction, in the high-water 
slope, of (hose elevations which have been observed and described 
in the low. This ha- already been brought about by the extension 
and improvement of levees, and is measured by the excessive height 
of recent floods at points situated along the middle of basin fronts, 
as Memphis or Lake Providence. It will be observed that an equal 
increase of heights has not occurred at the mouths of the tributaries. 

Another part of the "Levee Theory" is that a reversal, or re- 
moval, of the conditions which have contracted one part of the 
waterway and relatively enlarged another, of the same river, will 
remove these differentiations, and that with a uniform discharge for 
each stage, from Cairo to the sea, affected only by increments from 
the normal drainage of the basins, through an crosible hed which 
the river has molded to its needs, these irregularities of slope, 
velocity, and section will disappear, and that there will result a 
regular and substantially parallel slope curve flattened a little by 
each increment of volume from a tributary, until Red River is 
reached, and from thence down the slope- at all stages will converge 
to sea level, 

1 1" the flow is as great along the basin fronts as at the tribu- 
taries, why should not the channel capacity of this strictly sedi- 
mentary stream be as great at one place as at another? 

The condition in which the Commission found the river, and of 
which a description has been attempted, is the remit of many cen- 
luries of alternation of channel depletion and enlargement at every 
flood Stage. It is not to be expected that an accumlation of deposit, 
almost geological in its age and its mass, will be removed by five or 
ten years of levee improvement, or by a few great floods occurring 
al intervals of five or six years. Rut, with the force and time we 
have on hand, the result is not in doubt. The evidence of a start in 
this direction is given in a previous part of this discussion. 

The result of all observations seems to show a general tendency 
to an enlargement of the stream, that its capacity for flood discharge 
has been more than maintained, and that the apprehen-ion of its 
deterioration, from natural causes, or from levee building, may be 
dismissed as, at least, unproved, if not disproved. 

Consideration must also be given to the floods of the future, 
which will seek an outfall through the channel below Cairo. Will 
they be of greater volume than those of the past? They come from 
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four sources, the upper Mississippi, the Ohio and the Missouri 
watersheds, and from the tributaries of the main trunk below Cairo. 
It may generally be stated that, when the first three form a com- 
bination which causes a dangerous stage on the lower Mississippi, 
about two-thirds of the discharge, or 1,000,000 cubic feet per second, 
is contributed by the Ohio. This is the controlling factor in great 
Hoods, 

While the relation between deforesting and precipitation is 
assumed rather than established, there is no doubt that the processes 
of clearing, draining, and cultivating may materially affect the dis- 
tribution of the run-off, delivering to the streams of outfall a larger 
share in a shorter time, and tending to higher high waters and 
lower waters. Under certain topographic conditions, these results 
may be limited and even reversed. It is, therefore, an important 
part of this discussion to consider the bearing which the conditions 
of the four sources of supply have had, and will have, upon the high 
waters of the lower Mississippi. 

It seem? probable that the fnttire changes in the flood conditions 
in the upper Mississippi Basin will be slight. The forests, or those 
having commercial value, have been very largely cut down, cultiva- 
tion under improved methods is already greatly extended, the reser- 
voir system may be increased, and while the projected discharge of 
the Chicago Canal, constituting about one-tenth of the low- water 
discharge of the river below Cairo may be appreciably beneficial 
to low-water navigation, its contribution of about one-half of 1 per 
cent: to the Rood volume is too small for consideration. 

It is unfortunate that the records do not extend far enough 
back to give a life history of these tributary rivers, the gauges having 
generally been established within the fast thirty years. Fortunately, 
since it bears 011 the most important flood factor, Cincinnati is an 
exception, having a continuous record of forly-tive years. An ex- 
amination of ibis shows that, if this period is divided in halves, the 
average of flood heights on the Ohio in the first half is 48.80, and 
in the second $2.$J feet. If, however, it is divided into thirds, they 
give the following relation of averages for the three periods: 48.51, 
SJ.57, and so,'"*") feet. For low water the average result for half 
periods is 3,80 and 3.80 feet, and for thirds is 3.83, 3.60, and 4.06 
feet. It does not appear, therefore, that on the < >hio Fiver, for the 
last forty-live years, there has been a progressive change to higher 
high waters to lower low waters ('although the processes to which 
such a result is usually attributed have presumably continued), but 
rather thai some conservative or restorative influence has been in 
Operation 

The high and low water-; at Cincinnati for the period under 
C moderation are shown in Fig. 3. ' 

The physical conditions in I he basin of the Missouri arc mate- 
rally different from those in the Ohio, Except about the head- 
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waters, it is a region of gentler slopes, largely without forests. Its 
progressive occupation and cultivation will l>e accompanied by plow- 
ing and planting surfaces which are now smooth and barren, and 
probably by a great development of reservoir building for irrigation. 
The tendency of these processes should be to check the rapidity with 
which its floods are discharged, and render less likely their coinci- 
dence with those of the Ohio, which generally culminate in February 
or March. 

The tributaries below Cairo may be grouped together for con- 
sideration. While some of them head in arid regions similar to 
those drained by the Missouri, they generally flow through flat 
alluvial iands, where drainage is and always will he slow, and where 
the prevailing forests will be gradually replaced by a cultivation 
which will not materially hasten the run-off. With overflow ex- 
cluded from the basins, there is no reason apparent why the natural 
discharge of these drainage systems should be materially increased 
in the future, 

If not levees, what then? Reservoirs, or outlets? 

The tendency of any extension of a reservoir system on the 
upper Mississippi or Missouri would be to abate floods on the lower 
Mississippi, hut probably to a degree hardly appreciable. Such a 
System on the Ohio, if practicable, might produce more important 
results. Hut the late Milnor Roberts, past president American 
Society of Civil Engineers, closed this part of the subject forever in 
his most able report of 1870. 

Outlets have received theoretic support in the report of Hum- 
phreys and Abbot, and of the United States Commission of Engi- 
neers of 1875 for the reclamation Of the alluvial basin from over- 
flow, but, after a detailed examination, they arc unanimously; 

"Forced unwillingly to the conclusion that no assistance in re- 
claiming the alluvial region from overflow can judiciously be antici- 
pated from artificial outlets. They are correct in theory, but no 
advantageous sites for their construction exist," 

The views on which these theoretical conclusions in favor of 
Outlets were based, viz : that the bed of the stream was in a material 
so inerosible, and that changes in volume and velocity bore so little 
relation to scour or deposit, that its shape and dimensions would 
not respond to thee change-, have not been upheld by more recent 
and exhaustive observations. These show that the bed is in a mate- 
rial which is being moved by the current from day to day and from 
bar to bar, and ibat its shape and dimensions are the resultants of 
this force. 

The experience in levee building is that the limit to which the 
use of the material and methods of their construction can be safely 
extended has not yet been approached. The larger levees, which 
reach, in sloughs or other depressions, a height of 30 to 40 feet, and 
even more, are generally considered as among the safest 



Many substitutes anil reinforcements for the earthen embank- 
n tent, of various materials and construction, wood, stone, steel, con- 
crete, etc., have been proposed. But when all things art- considered, 
including ease of construction, economy, and endurance, die outlook 
at present is that a carefully constructed earthen levee system, with 
sufficient grade and section, when properly cared for, presents 
advantages with which competition will always he extremely difficult. 

There are two natural conditions prevailing on the Mississippi 
below Cairo which add materially to the practicability und efficiency 
of the "levee system." One is" the general presence of Bermuda 
grass, which grows with closely interwoven stems, attached to the 
ground by root tufts at close intervals, and forms a dense sod, 
presenting great protection against wave wash. The other is the 
high charge of sediment carried by the river at its higher stages. 
As the water seeps into and through the levees, it is filtered, the 
particles being deposited in the interstices of the .-oil of which it is 
built, The clear water percolates through to the land slope, while 
its charge of sediment remains and gradually diminishes the leakage, 
r!ii' experience concerning the cost uf making good the losses 
sustained by the existing levees, from caving banks and breaks from 
other causes, has been collated for the past eight years. It amounts 
annually, during that period, to a little less than ij/j per cent. The 
losses by the flood of this season and by certain important works of 
renewal now in sight will probably temporarily increase this annual 
cost in the near future. Also, as the levees approach the grade and 
section winch it is considered necessary to give them, and their con- 
tents per linear fool are thus increased, the work of closing anv gap 
that mav occur will he proportionately greater. I >n the other liana, 
the better locations, construction, and care which arc already made 
possible, to a certain degree, and which can in ihe future he practiced 
to a still greater extent, from the more liberal and regular supply 
of funds, should tend to a reduction of the annual losses from caving 
batiks and the occasional looses from extreme high waters. 

This increase of resources can he expected both from a fuller 
realization by the General Government of the importance of the work 
which it has undertaken, the reclamation from overflow, and the 
agricultural and commercial development of 20,000,000 acres of I In- 
most fertile Edit, and from the increasing number and wealth of the 
communities now occupying and improving these lands. 

The amount applied to the extension and improvement of the 
levee system of the lower Mississippi in the year 1900 was about 
$2//i(,f>oo. Of this, about $1,000,000 was allotted from the appro- 
priation hv Congress for the river below Cairo, and the remainder 
was supplied by the levee organization* of the riparian Stales. This 
is substantially the division of cost which has prevailed since the 
Government has shared in the construction of a levee system. Sev- 
eral of these local organizations now feel oistilicd, hv their cxpen- 
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ence with the "levee theory," to seek legislative authority for an 
increase of their contribution by additional taxation and bond issues. 

When the levee system of the lower Mississippi shall have been 
completed, it will still be font an engineering structure, subject to the 
vieisshiules of tune and accident. Jt will need constant care, and 
occasional renewal of pari:-. Crevasses will occur as long as trains 
are derailed, or collide, as ships are wrecked, or fireproof buildings 
are destroyed. A crevasse in the levee of the future will be a more 
serious disaster than in one of the present time, in proportion to its 
greater depth and discharge, and the greater improvements which 
have developed under its protection. But this is the case with all 
of our work, whose progress has not been deterred by the greater 
risks which are necessarily assumed in meeting the demands of 
modern civilization. 

This discussion, already ton long, will be closed with a short 
comparison of the floods of 1R07 and 1903 and tiieir results. 

The computations of the discharge measurements of the last 
flood are not vet complete, but it is apparent that the maximum dis- 
charge of 1807 was slightly more than that of 1003. Greater 
heights were general] v readied this year, mainly along the fronts of 
the basin* where levees have made the greatest reduction in the 
overflow, but not at the mouths of the tributaries. This increased 
height was due both to the extension of levees along hitherto un- 
leveed fronts, and to the improvement made in the existing lines 
since 1&J7, which enabled them to exert more resistance and control. 

The greatest increase of flood height this year was about 3 feet 
at Memphis, where levees have been but recently extended. Never- 
theless, there were, in tSo;, between Cairo and New Orleans, a 
distance of Qf» miles, forty-three crevasses, while during the past 
flood, so great had been the improvement of levees in the meantime, 
there were but six. While the limit of the overflowed area has not 
yet been completely ascertained, it is known to be reduced largely, 
if not quite in proportion t ( > the lesser number of breaks. 

The experience of 1903 makes advisable a revision of the provi- 
sional standard in the vicinity of some of the gauge stations. 

It will he observed that no high water has yet reached the 
predicted standard. 

The engineers engaged in the reclamation of the valley of the 
Mississippi River from overflow know more about levee building 
than they have yet had the opportunity of putting in practice. They 
are quite aware of many and much- needed improvements, both in 
their construction and in their care and preservation. Up to the 
present time the compelling need has been, and for several years will 
be, continuity of line, higher grades, and standard sections. Those 
used provisionally are everywhere below those considered safe for 
great floods, and the present contents of levees are not more than 60 
per cent of what is considered necessary for satisfactory protection. 
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Yet behind this partial shelter population has increased, values 
have risen, wealth has accumulated, comfort ant! culture have devel- 
oped, and great railroad systems have extended at such a rate that 
it can be said that the reclamation of this region is one of the most 
Successful and beneficent public works now in progress. 

J. A. OcKEBSQW, member American Society of Civil Engineers 
(by letter). Jn early days, prior to the advent of the levee system, 
thy steamboat man and the passenger going down the Mississippi 
River saw a narrow strip of cultivated land along the immediate 
hanks of the river. They did not realize that for 40 to 60 miles 
beyond that strip the alluvia] basin was practically uninhabited and 
its rich soil imtilled. 

They saw the fields covered with water during flood limes, to a 
depth of perhaps 3 or 4 feet, and very limited areas in certain 
localities, developed by radical changes in the regimen of the river, 
were known to be above water except during extraordinary tluuds. 
They did not appreciate the fact that perhaps 5 miles farther back 
the water was 10 feet or more in depth, that without levees to con- 
trol the floods these great interior basins could not be inhabited or 
cultivated. 

In the meantime, systematic levee work began, and year hy 
year the levees are gradually being brought up to such height as will 
finally effectually carry the greatest (binds safely to the sea. These 
same men notice that the flood water on the hattnres and the lands 
between the levees gradually become deepfr ami the levees grow 
higher, and they conclude I hat if tile levees can ever he made to 
control the floods at all they will ultimately "reach the tree tops in 
height," They are fully convinced and most positive in (heir opinion 
that the increase in flood height is due to the raising of the river bed. 

To the engineer it is no surprise that there should he an increase 
in the height of a flood confined between levees from t to 5 miles 
apart over that of a flood confined only by the lulls that limit the 
basins with a width of 40 to 60 miles. More than that, the engineer, 
in the beginning of the work, computed the heights which the max- 
imum confined flood would ultimately reach, and the results have 
shown that his calculations are very near the mark. 

Everyone familiar, even to a slight degree, with the physical 
characteristics of the river, has noticed ibe extraordinary local 
changes that occur in brief intervals of time. Very few. however, 
realise the fact that tangible changes in the general regimen of the 
river require long period, n f time. 

The belief among laymen that there is a general progressive 
elevation of I he bed of the stream going on, which is augmented by 
levees, is widespread. Statements have been made, by those who 
ought to know hctter, that the bed of the river al New Orleans is 
higher than the adjacent land, while the fact is that the bed is some 
200 feet below the land. 



A former Secretary of War, in discusabng this question with 
the writer, stated that he proposed to settle the vexing question him- 
self by "measuring the river in several places,' 1 Just what he 
intended to compare the measurements with, or how he proposed to 
eliminate the effee* of purely local changes, Joes not appear. 

Tlie statement that the Mississippi River Commission had 
already made many thousands of such measurements, covering some 
425 miles of river, may have had something to do with the abandon- 
ment of his project. 

Without any preconceived theory to prove, and with a view 
of simply ascertaining the facts in the case, the writer prepared in 
i8<)4 a project for a resurvey of the river from the mouth of the 
Arkansas River to Donaldson ville— a distance of 425 miles — and 
this project was approved by the Mississippi River Commission. 

The first general survey had been made, much of it under the 
personal supervision of the writer, some twelve to fifteen years prior 
to (hat time. This first survey comprised accurate lines of levels, 
with established bench marks at intervals of 3 miles. Each line of 
soundings across the river fat frequent intervals) had its water- 
surface elevation determined by levels, hence an accurate cross sec- 
tion of the bed could be plotted, Surveys made at the later date, 
referring to the same bench mark- and the <ame datum, gave reliable 
data from which to determine the difference in conditions at the 
two epochs. 

A careful comparison of the two would, of course, disclose any 
general changes of considerable magnitude in the elevation or 
capacity of the bed. 

The thousands of cross sections of the two surveys were care- 
fully plotted, their respective areas measured, and their mean and 
maximum depths determined. Then comparisons were made be- 
tween individual sections and between corresponding groups of 
sections comprising successive pools and crossings, AH this entailed 
an enormous amount of painstaking work, and the conclusions are 
as follows: 

The crests of the low- water bars, as well as the high- water 
bars, were found to he lower. About half of the total length resur- 
voyerl showed a depression of the thalweg, and about an equal 
amount showed a slight elevation, confined chiefly to the pools. 

The results reached by this investigation are not as specific as 
might be desired, but it does not seem possible that such great 
elevations of hed as would be required to account for increased 
flood heights could escape detection. 

Embracing, as it did, a comparison of 2,768 cross sections of 
the river, together with something like 150,000 elevations, it seems 
CO [trove beyond a reasonable doubt, if any such proof be really 
needed, that the elevation of a confined flood in the Mississippi is 
not due CO the elevation of the bed of the river. 
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There is a still more simple proof which should he satisfactory 
to all, even if highly prejudiced against a levee system. 

Ganges are established at intervals along the river, and are 
connected with several permanent bench marks in the immediate 
vicinity. Frequent inspections keep the gauge zeros at the same 
height from year to year. The readings are taken hy reliable ob- 
servers, both morning and evening, and a continuous record is thus 
maintained throughout both high and low waters. 

These records show in the most positive way that the low 
waters of recent years arc several feet lower than those of earlier 
years, with equal volume of flow and with equal channel depths. 

Only one explanation of this condition is possible. It points 
unerringly to a depression of the bed of the stream, and should 
effectually set at rest any fears that there is such a thing as a tangi- 
ble progressive elevation of the river bed. 

During the height <>\ the linod of 1003 the Mississippi River 
Commission viewed the river from St. Louis to the Culf of Mexico. 
Anyone who could have seen, as they did, hundreds of miles of 
levee intact, the farmers behind them busy plowing and planting, 
the fruit trees in bloom, the stock fattening on the green herbage, 
would surely have been impressed with the efficacy, the necessity, of 
levees. 

Add to this the knowledge that the levee system had served to 
fill with thrifty settlers the fertile basin where life without levees 
would he impossible, and it become. 1 ! incomprehensible how anyone 
can oppose the completion of the levee system, unless it he on the 
score of ignorance as to the facts in the case. 

Contrast the peaceful condition of things where levee protection 
i a is with the suffering and misery during a flood along the un- 
ievecd portions of the river, as revealed by a trip along the river 
during iny Rood, and no argument is needed to demonstrate the 
wisdom of a perfected levee system. 

That occasional breaks should occur in levees, partially com- 
pleted a^ 10 both height and section, is by no means surprising. They 
arc to be expected, and they may occur under great stress on rare 
occasions even b) ;i completed svsteni. Hut the area Hooded and (he 
damage done on such occasions will be trivial as compared to that 
of the general flooding "f the entire basins under the "no levee" 
system , 

The argument that the flood* Should be permitted to fill the 
basins in order that the sediment might build them up, so as to 
reach ultimately a height above overflow, has no substantial farts to 
justify it, If it were practicable to 'Vposit on the land all the sedi- 
ment carried by the -treat", it would still take a very great number 
id rears to raise the general elevation of (lie 30,000 Mjuare miles of 
basins to anv tangible extent, Then, too, the deposit could never 
reach the height of the rare, exceptional floods, and if the doctrine 
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is true that the bed of the river is rising, the relative height of bed, 
hanks, and Hood would remain the same, and overflows would 
always con ti nne. 

There can he no reasonable doubt as to the possibility of con- 
structing art effective levee system. Far more elements of uncer- 
tainty are involved in many engineering problems that have been 
carried to successful completion. 

The engineers of this progressive age will not falter in their 
conviction that the floods of even the mighty Mississippi can be 
effectually controlled, and it is not likely that a nation with such 
great resources as ours, which has undertaken to make the deserts 
blossom, will hesitate to contribute generously to a project which 
has for its object the conversion of the vast alluvia] basins into fertile 
fields tilled by a prosperous people, happy and contented in homes 
of plenty. 



Engineer Offick, U. S. Army, 
St. Louis, Mo., Vebruary 12, /po,/. 
Hon, ros. E, Ransdeul; 

My Dkak Sir: I have Just received your letter of the yth 
instant requesting my views regarding the much disputed question 
of levees and elevation of the river bed. In answer, I beg leave to 
state my conviction that the levees do not permanently raise the bed 
of the stream. It is, of course, obvious that, if waters, which at 
flood spread out under natural conditions over a width of to miles, 
are confined between levees separated by not more than 4 or 5 miles, 
there is bound to be an increase of flood height of the water, a fact 
which is becoming well known; but, at the same time, it must be 
remembered that this raising of the flood surface increases the 
velocity of the current and gives it greater scouring power and 
greater capacity to carry sediment. So it will be found that the 
total rum mnt of sediment carried to the sea will not be less but 
rather more than if the Hoods cmild spread out over wide areas with 
more sluggish current. In fact, I believe that levees increase the 
Hood heights, but actually decrease the low-water plane, or, in other 
words, depre>s the bed of the stream. The River Po, in Italy, is 
often quoted as an instance of levees raising the bed of the stream, 
and in actually crossing the Po, as I did in 1883, it seemed to me 
that the stream was really artificially elevated above the surrounding 
country, held in by its earthen walls, but the true condition was not 
what it seemed to be. The river was at flood, and, of course, the 
flood surface was far above where it would have been under natural 
conditions, lint measurements made about that time, I am told, 
showed Iliat the bottom of the stream was below its original level. 
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Hoping that my views arc presented clearly, ami that my rea- 
sons therefor may he understood by yourself and the committee, 
believe me. Very sincerely yours, 

Thomas L. Casey, 
Major, Carps of Engineers. Member Mississippi River Commission. 



Mississippi River Commission,. 
Chicago, IV.., February 12, lyo.f. 
Hon. Joseph E, Ransuem., 

House of Representatives, Washington, D. C. 

Dear Sir: I have to acknowledge the receipt of your favor of 
lite oth instant, in which you request me to state my views and my 
reasons for entertaining them upon the question, "Do levees cause 
the bed of the Mississippi to rise?" 

Persons not familiar with the Mississippi may perhaps wonder 
why there should be any douht upon this subject — why the facts 
should not be so well known that there can he no room for discus- 
sion. The explanation lies in the unstable character of the river 
bed. The bed is composed of an alternating succession of bars and 
pools, all in motion downstream. At one stage the bars build up 
and the pooh scour; at another this process is reversed, and there is 
a leveling action. The river also has a motion sideways, due to 
erosion on one side and accretion on the other. Evidently any gen- 
era! law, such as the raising or lowering of the river bed, if there be 
such a law, can he detected only after prolonged observations and 
intelligent study. 

The Mississippi River Commission has given much attention to 
these observations. In 1&14, 180,3. and i8y6, a complete resurvey 
of the river where most completely leveed was made from the 
mouth of the While to Donaldson vi lie, La., a distance of 472 miles, 
and careful comparisons were made with the previous survey of 
18S1. 1882, and 1883. Nearly 3,000 cross-sections of the river, with 
about 150,000 elevations, were compared, involving an enormous 
amount of labor. The result was to show no evidence whatever of 
a rising of the bed. 

On the other hand, the gauge records give some evidence that 
the bed has been lowered by the levees. A careful comparison of the 
low-water readings of ten gauges between Cairo, 111., and Carroll- 
ton, La,, was made by Major Ilarrod, for the periods 1872 to 1HS7, 
and 1887 to 1902. using the average for the sixteen years of each 
period. As a general rule, the low- water surface was at a lower 
level during the second period than during the first. That there 
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was no great difference in the quantity of water flowing is shown 
by the fact that the reading of the Cairo gauge was essentially the 
same during the two periods. 

Theoretically, I should expect the levees to have a tendency to 
lower ttie bed in some small degree, btit that the amount would be 
so small as to be of no practical importance. That they should have 
the effect of raising it, I can not conceive. The result of all the 
observations on the river so far is that there has been but little 
change, and that that little has been in the direction of lowering the 
bed. Yours very respectfully, 

O. H. Ernst, 
Colonel, Corps of Engineers, 
President, Miss. River Com. 



124 East Twenty-Seventh Street, 
New York City, February 75, 1904. 
Dear Sir: Your favor of the 12th is received. My opinion 
that levees have not caused a rise in the bed of the Mississippi is 
unchanged. Very truly yours, 

C. B. Comstock. 
Mr, Patrick Henry, 

Interstate Mississippi River Improvement. 



War Department, 
Office of the Chief of Staff, 
n'ashittgtrin, February 16, 1904. 

My Dear Mr. Ransdell; I beg to acknowledge the receipt 
(if your kind letter of February 15 asking my opinion as to whether 
the construction of levees upon the Mississippi River has a tendency 
to elevate the bed of the river. 

Xhis subject was treated very exhaustively in 1890 by General 
Comstock, then president of the Mississippi River Commission. The 
particular subject of your inquiry is referred to in General Com- 
stock's paper, and will be found on page 3008 of the Annual Report 
of the Mississippi River Commission, jSqo. I concur in the opinion 
therein expressed, which I have held from the beginning of my 
familiarity with the Mississippi River. 

I do not think it can be doubted that the effect of levees has 
been to increase flood heights ; the result at your own home, Lake 
Providence, exemplifies this in a marked degree. It does not neces- 
sarily follow that there has been any elevation of the bed of the 
river at low stage. I do not believe that there has been, nor do I 
believe there has been a progressive and continuous elevation of the 
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bed for any long stretch of the river at any point in its course from 
Memphis through the levee district. 

If you are not familiar with General Com stock's paper, I advise 
you to consult it, because he includes in his examination not only the 
Mississippi River, but the Po, lloang-ho, and the Yellow River, the 
most prominent examples of sediment-bearing streams. 
Very respectfully, your obedient servant, 

G. S. GlLLISPIE, 
Major-General, General Staff. 
Hon. J. E. Ransdell, 

House of Representatives. 
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APPENDIX E 



IMPROVEMENT OF THE MISSISSIPPI RIVER. 



HEARING BEFORE COMMITTEE ON RIVERS AND HAR- 
BORS, HOUSE OF REPRESENTATIVES. 

Washington, D. C, Tuesday, February 2, 1904. 

The committee met at 10.30 o'clock a. m.. Hon. Theodore E. 
Burton in the chair. 

The Chairman. Mr. Parker, how much time is required by 
you? 

Mr. Parker. I should say that we have six speakers, and they 
will take not exceeding fifteen minutes apiece. 

Mr. Patrick HENRY. Mr. Chairman, there was a great tevee 
convention held in New Orleans in October, which was attended by 
over 1,000 registered delegates from H>f! cities and municipalities 
of this country, from 22 States They passed a resolution which 
this delegation has been appointed to present to this committee, and 
I will introduce to you, Mr. Chairman, and to the committee, Mr. 
John M. Parker, the chairman of the committee, who is probably 
now the largest cotton commission merchant in the world, young 
as he is. 

STATEMENT OF MR. JOHN M PARKER. 

Mr. Parker, Mr. Chairman and gentlemen of the committee: 
In October of last year, in New Orleans, we had one of the largest 
non- political conventions ever held in the United States ; to which 
were appointed over 3,000 delegates, representing every branch of 
industry in this country. Of this number we had probably a thou- 
sand who were actually present, representing over Kits of the largest 
cities of the United States am! comprising 2 1 ? different States. 

The proceedings of that convention have been communicated in 
detail to each and every member of the committee, so that any fur- 
ther details from me on that matter would be useless. Speaking 
from a business man's standpoint, I do not think there is any sub- 
ject in the United States that is of greater importance than therivers 
and harbors winch are directly and closely affiliated with our levees 
down there. 
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Few gentlemen who have not been down there and seen our 
levees and the conditions behind them can appreciate the conditions 
and possibilities of that country. To-day you find that England 
and France and Russia are spending millions of dollars in order 
that they may he able to raise cotton in competition with the Ameri- 
can product. There is probably no place on the face of the globe 
that naturally offers the facilities that Mississippi does. Twenty- 
five per cent of the land available there is now in cultivation, and 
with protection to that area down there we could probably put in 
15,000,000 acres additional. That to-day is largely typical swamp 
land, representing the fertility and deposits of silt of centuries upon 
centuries. One of the great reasons now that every acre of that 
land is not put in cultivation is that, with the vagaries and changes 
in the Mississippi River, people are afraid to come there and put 
their money into it and develop it. That is one reason why this con- 
vention came together down there and appealed lo the Unite*! States. 
That, Mr. Chairman, was one of the strong reasons why the people 
of that region appealed to the United Slates to come down and give 
them protection, either by taking absolute control of the country or 
making such appropriations as will enable us to continue the work 
that we have undertaken, and guaranteeing safety. 

We arc not unaware that this committee has done a great deal, 
and the highest tribute that can be paid to the efficiency of their aid 
and the ability of the men who have conducted that work is the 
statement that no levee that lias ever been erected under the auspices 
of the United States Government has ever failed to serve its pur- 
pose and to continue to do so. There are strong reasons why that 
statement is a fact. Qttf old levees — many of them levees that 
have been built a little at a time and from time to lime— whereas the 
Government levees have been erected by the United Slates engineers 
with plenty of means to see that the levees are thoroughly and solidly 
built ami properly constructed and are properly protected after they 
are built. 

We do not come here exactly in the line of being suppliants, 
because we have put up two dollars for every dollar that has been 
paid out by the United States Government for this purpose, but 
there are thousands of acres in that Delta that are not worth over S3 
an acre, which, if put into cultivation, as they certainly would be lite 
moment that it was known that the United States Government was 
going to protect these levees, would rise in value to $50 an acre. 
Many of those people own their lands, mid are not men who are 
actuated in the slightest degree by personal interests. We occupy 
down there a unique |>osition, inasmuch as we sell everything wc 
raise. We furnish the largest exports to maintain the balance of 
trade of the world for the United Stales, ami in return we buy 
nearly every dollar's worth that we use. Wc are the largest cus- 



lomers for the farmer* of Ohio and Tennessee and Kentucky for 
their stock; we keep the mills of Pittsburg running to furnish us 
with cotton ties and coal ; we are the largest consumers of machinery 
in the Southern States; we buy everything that we use; and, over 
and beyond that, that river that flows by our doors lias more im- 
portance and means more to the farmers of the West than anything 
else, because it furnishes parity of transportation rates and forces 
them to give us reasonable rates. 

I do not know whether you have noticed the enormous strides 
that in recent vears Xew Orleans has made commercially. This has 
been largely due to the fact that we had a few years ago no rail- 
roads at all through that Delta, and now we have five trunk lines — 
lines whose stocks and bonds are owned all over the United States. 
As a practical cotton planter, who has been in that business for 
twenty years, 1 would say that we think that this year the Missis- 
sippi Delta alone will make 16,000,000 bales of cotton. I think, sir, 
that with protection from the United States Government— simply 
the assurance of this committee that you gentlemen believe that the 
requests we make are fair, and you believe that you are better able 
to take charge of those levees than the separate States or than the 
separate levee boards which have under former methods of work 
undertaken it — 1 believe, if the commission of the United State- 
Government makes the announcement to the world, the Delta will 
rapidly populate and be one id the most prosperous parts of the 
United States. 

STATEMENT OF MR. M. F. SMITH. 

Mr. Smith. Mr. Chairman and gentlemen, I will read the reso- 
lutions adopted by the Interstate Mississippi River Improvement and 
Levee Convention : 

Resolutions adopted l>\ the Interstate Mississippi River Improvement 
and Levee Convention held at Nezv Orleans, La., October 27, 1903. 

The committee i>n resolutions begs leave to submit the follow- 
ing report : 

First. After years of actual observation and experience, and 
-■upporieil t>y the (ipini.ni:; . f all engineers, whether from (he Engi- 
neer Corps of the Army or from civil life, who have been directly 
connected with the work of levee construction, we desire to affirm 
that we have the most absolute confidence in the sufficiency of levees, 
when built according to correct standards to protect the 'Mississippi 
Valley from overflow. 

In support of this declaration we beg leave to submit the fol- 
lowing facts, which have been fully established: An elaborate and 
careful investigation, made under the direction of the Mississippi 
River Commission, wholly disproves the notion, which still prevails 
to a considerable extent, that the immediate effect of levee con 



st ruction is to cause the bed of the Mississippi River to rise, If this 
were true it would necessarily follow that the levees wouli! need to 
be continuously strengthened and elevated, and thus all hope of pro- 
tect ion would have to be abandoned. 

In the years 1881, 1882, and 1883 an elaborate survey was made 
of the river bed from Cairn to the Passes, a distance of 1,083 miles. 
Four cross sections to the mite were made, and 75 soundings were 
made to each line. The result of this survey was carefully plotted, 
recorded, and preserved. 

In the years 1854, 1895, and 1898, after the lapse of a period of 
thin ecu years, a still more elaborate survey was made of that part 
of the river bed between the Arkansas River and Donalds vi lie, ba.. 
a distance of 4T8 miles. 

While local changes in the river bed are necessarily constantly 
happening by reason of the gradual movement downstream of the 
bends, and accompanying bars and pools, they of themselves sig- 
nify nothing. Vet a comparison such as that which has been drawn 
from the result uf the two extensive surveys mentioned would neces- 
sarily furnish proof that the bed of the river was rising if such 
were the truth. So far from the comparison indicating such result 
from levee construction, it was discovered that there is a general 
tendency to the establishment of a more uniform channel in depth 
and width and with greater capacity. 

The comparison also brought to light the fact that the crests 
of the l(iw-u:ni t Lars, as well as those of the high water bars, have 
been lowered. 

If we turn to the evidence afforded by the records of the nu- 
merous gauge> established along the river, which have also been 
care fully recorded and preserved, we find that the low waters now 
are several feet lower than they were in the years preceding active 
levee construction, accompanied by an equal volume of water and 
an equal depth of channel. This unquestionably shows that the 
effect of levee construction has been to bring about a gradual de- 
pression of the river bed. This effect has been produced within the 
past few years, for pri >r to that time there was no such restraint 

of the Hoik I waters as CQUld leave any impress whatever, one way 
or the other, upon the river bed. 

The notion that the bed of the river is rising has been some- 
what revived since the flood of 1 90S, because nf the fact that at 
certain points the gauge reading showed not only unusually great 
elevation of ibe Rood height, but irregular elevation. From this ji 
has been deduced by some that at those places where the gauge 
readings were the highest there had been, as the result of levee con- 
struction, an unusual deposit of sih, thus raising the bed of Hie 
river A simple explanation will desrr >v this theory: 

In i860, when the levees were by no means continuous and were 
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altogether insufficient to affect the flood plane in any degree, the 
first thoughtful and scientific observation of the river began. This 
was because of the tact that the Mississippi River Commission then 
entered upon the discharge of its duties. Jt was noted that the 
rise and fall of the river was very different at different points. It 
was observed that the greater annual oscillations, which were of 
about fpftf-five feet, were to be found at or near the mouths of 
the tributaries, such as the Ohio, the St. Francis, the Arkansas, and 
the Red rivers. It was also observed that the lessen annual oscil- 
lations, which were of about thirty-five feet, were to be found at in- 
termediate points alnng the fronts of the great basins drained by 
these tributaries — as, for example, at Fulton, Memphis, Greenville, 
Lake Providence and St, Joseph. 

A careful platting of the gauge readings at that time thus ex- 
hibited a smooth and regular high-water slope, but an exceedingly 
irregular low-water slope. This was caused by considerable depres- 
sion of the river bed at or near the junction with the tributaries of 
the river, and a considerable elevation of the bed along the fronts of 
the great basins between them. For this reason it was noted that 
the rise in high water was much greater where the bed of the river 
was depressed at or near the points of junction with its tributaries. 

ft was observed that the discharge at high water at these points, 
because Of these depressions, was something like 1,200,000 cubic feet 
per second, while along the intervening basin fronts the discharge 
was several hundred thousand feet less. This difference in dis- 
charge, ranging from a quarter to a half-million feet, was because 
of the escape of water over the river banks along these basin fronts. 
This escape of water undoubtedly caused the elevation of the bed 
along the*; fronts, which was noted, and we feel justified in affirm- 
ing that when this escape shall have been permanently prevented by 
the construction of suitable levees, these elevated portions of the 
river bed will be gradually lower..: ■ ■.. ,-,,nf-nu i>, die h<d at the 
points of junction with tributaries, thus making a regular low-water 
slope. When this shall have been accomplished, undoubtedly the 
lowering of the river bed will go steadily on. 

It has also been noted that during the flood of 1503 the heights 
attained by the flood in excess of those hitherto recorded were 
greatest at the points along these basin fronts, as, for instance, at 
Memphis, where the rise was 3 feet greater than any ever known. 

The excess of flood height at the points of depression referred 
to was nothing like so extreme. 

We therefore declare that, in our Judgment, there is tin warrant 
whatever for the assertion that the effect of levee construction has 
been or will be to raise the bed of the river, hut, on the contrary, 
it is our definite conviction that the effect will be to cause a general 
and considerable lowering of the bed. 
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EFFICIENCY OF LEVEIES. 

Second. We also desire to express our firm opposition to all 
schemes for reducing flood heights of the lower river by the con- 
struction of reservoirs or so-called outlets. We refer to and indorse 
fully all that is said upon this subject by the very careful and able 
report submitted in IS'.is |>y the Commerce Committee of the United 
States Senate, which is so complete and elal>oratc as to exhaust 
the consideration of the question. Wc will add that all schemes 
which have ever been proposed for the relief of the river in times 
of flood by outlets or reservoirs would cither prove wholly inefficient 
or would cost such vast sums and require such constant care and 
expenditures as to entitle them to no consideration. 

Third. While the flood of 1908 was very nearly as great as 
that of 1897, and while the flood plane was greatly in excess of thai 
of 1897, the protection afforded in 1903 over that of 1N97 is so great 
as to satisfy the minds of all impartial investigators that so far as 
the test has gone the principle of protection by levee construction 
h;i:- Iieeti amply vindicated. In l9o:i there were hut U crvvas es a- 
against +3 in 1897. With each recurring flood since levee construc- 
tii.n derail in earnest the number <<f crevasses Ins gTOWO smaller 
and smaller, and the protection afforded has grown greater and 
greater. As a result, investments of capital in the Mississippi Valley 
have increased until they are almost fabulous. The low-lying back 
lands, which prior to that date were regarded as valueless, are fast 
being occupied and converted into homes for the benefit of our 
people. Towns and cities have sprung up in every direction, Kail- 
roads now traverse the valley so that nearly every part of it is now 
reached by them. All of this affords evidence of the strongest pos- 
sible conviction on the part of the people that the time is sure to 
come when they will have absolute protection from the floods of the 
river. 

Theorists may argue against the efficiency of levees, but they 
do so in vain. The strong common sense of the people responds by 
rejecting their theories. The work must go on. It can not now slop. 
Too much money has been invested in levees to suffer them in be 
destroyed, and unless they are prosecuted to completion tlicy will 
he destroyed. The enormous investments made because of them, 
and tn reliance upon their completion, can not in good faith be 
abandoned now to the devastation of the floods. We presume that 
no man can be found at this stage of the work to suggest that the 
plan of protection by levees should be abandoned, at least until a 
full and complete test has shown them to he impracticable 

MISSISSIPPI RIVES commission. 

Fourth The following absiract of the report of the Mississippi 
River Commission, just made, and hardly vel published, gives the 
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very latest opinion of the Commission upon the levee question, and 
is so comprehensive ami pertinent that we give it at length, tu wit: 

"The past flood established, more clearly than has any previous 
one, both the importance, and the practicability of a complete and 
sufficient levee system. In its present condition, incomplete both as 
regards extension and dimensions, it gave substantial protection to 
three-quarters of the alluvial valley and its interests, which under 
equal flood conditions without levees would have been a lake from 
30 to .SO miles wide from Cairo to the Gulf. The improvement made 
during the past six years has reduced ihe number of crevasses be- 
tween Cairo and New Orleans from 38 to 6, Of the area over- 
flowed this year, five-eighths was the direct result of back water 
from the lower ends of the basins and overflow through unbuilt 
parts of projected lines, and only three-eighths from breaks in the 
levees, not withstanding their unfinished condition as regards both 
grade and section. 

"Under these circumstances the importance of the earliest prac- 
ticable completion of the work is apparent. If the Rood damages of 
VMV.i may be approximately estimated at $5,1)00,0110, the previous 
expenditure of that sum in permanent work would have largely if 
not entirely prevented them. Every year's delay in completion in- 
curs the risk of similar loss. When the system shall have been com- 
pleted the cost will have been increased by many millions of dollars, 
and the development of the valley delayed by many years of anxiety 
and disaster, which could have been saved by continuous work on a 
scale commensurate with the importance and magnitude of the im- 
provement. The State levee districts realize this. Most of them have 
anticipated their revenues as far as practicable, and several have 
now under consideration plans for such increase of resources ap- 
plicable to the work as will shorten the time of completion. The 
Commission is so impressed with this view of the subject that it 
considers it for the best interest of the work to now make contracts 
for levee construction to the extent of $3,(100,11(10, as provided for in 
I lie river and harbor act of June 30, 1905, and June 30, 190(1. Fur- 
thermore, it suggests that if Congress should think proper to make 
additional provisions for levee construction during the fiscal years 
ending June 80, 1905, and June 30, 1906, the sum of $8,000,000 
in addition to the amounts already provided can be judiciously and 
advantageously expended during each year." 



CONSERVATION Of COMMERCE. 

Fifth. In addition to the protection of the lands of the Missis- 
sippi Valley from the floods, it is a matter of supreme importance 
that the mind of the nation should be kept constantly advised of the 



commercial importance of the Mississippi River as a highway uf 
commerce. The marvelous growth of railroad building within (he 
last quarter of a century lias so diverted the at lent inn of the public 
from the Mississippi River as a means of transportation that it iias 
been to some extent lost sight of, It lias remained, however, a con- 
stant safeguard against undue rates of transportation and promises 
in the near future to become once more as active a factor in inter- 
state commerce as it ever has been in the past. This is owing, first, 
to the almost unparalleled increase in industrial' activity throughout 
the valley, and, second, to the demonstration which has been made 
in recent years that by means of hydraulic dredges a sufficient chan- 
nel for low-water navigation can be secured and maintained. We 
earnestly express the hope that the work of the Mississippi River 
Commission in this direction be pressed as rapidly as can be pror- 
erly done, with a view to opening up the great river once more, so 
that the people may fully enjoy the extraordinary facilities which 
it is capable of supplying for the cheap and steady exchange of their 
commodities. Levee construction is undoubtedly essential, even if 
alt thought of reclaiming the fertile lauds of the valley should be 
abandoned, for without levees all river commerce during periods of 
overflow would necessarily cease. 

A r.Rir.vors isrrmF.N. 

Sixth. Tlie work of levee construction has been carried on 
by the cooperation of the United States Government through the 
agency of the Mississippi River Commission with the levee organi- 
zations i if the several riparian States. Of the aim unit expended in 
this work, the Government has contributed, in round figures, about 
one- third. The people have subjected themselves to such heavy 
taxation in furnishing their contributions until they have already 
overburdened their resources in this regard. It is the opinion of 

the residents of the great valley that the difficulties and magnitude of 
the work and the vast benefits t<> result from it are such thai in 

common justice the burden should be placed upon the strong shoul- 
ders i if the Federal Government, and that the work should be urged 
to speedy completion. By suitable annual appropriations this can 
be accomplished, (bus securing not only safety, but great economy , 
Therefore: 

nrTV OP •nil' GOVS I 

Resolved. That in (he judgment of this (-(invention the protec- 
tion of the Mississippi Valley from Hoods is of such national impor- 
tance as not only to justify Inn t ake ii the duty of the General 

Government to undertake it and press it (.. the >pccdicM pi -ible 
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completion. If, for any reason, the exercise of sole jurisdiction 
at this time by the General Government should not be deemed ad- 
visable then this convent ion urges most earnestly that Congress 
make, at its approaching session, such appropriations as are rec- 
ommended by the Mississippi River Commission in its recent report. 

THE COMPREHENSIVE PLAN. 

Resolved further, That the system of river improvements in 
the Valley ol the Mississippi from its headwaters to the Gull and 
in the Valley of the Ohio and other tributaries, now provided for 
and those which may hereafter be provided for by Congress, under 
the supervision of the United States engineers, meets our hearty 
commendation and should be prosecuted to completion without un- 
necessary delay. 

Resolved, That the attention of Congress is invited to the se- 
rious disasters which have befallen those residing at or near St. 
Louis, Kansas City, and other localities by reason of the recent great 
floods, and the Secretary of War is respectfully requested to cause 
an inquiry to be made with a view to the preparation of suitable 
plans for the prevention of a recurrence of such injuries. 

Be it resolved, That the convention of delegates representing 
the States of the great Mississippi Valley from Duluth to the Gulf 
of Mexico gives its unqualified approval to the movement for the 
construction of a waterway connecting the Great Lakes at the mirth 
with the Mississippi River and the Gulf of Mexico at the south. 

We recognize the expenditure of $35,000,000 by the sanitary 
district nf Chicago as a practical demonstration in the furtherance 
of this project. We express the hope that the Senators and Repre- 
sentatives in Congress from the various States represented in this 
convention will give their encouragement and assistance to Congres- 
sional legislation in favor of the completion of the deep waterway, to 
which the Mississipp Valley States has already given their approval, 
and to which the State of Illinois and the sanitary district of Chicago 
are committed as a matter of policy and by great financial expendi- 
tures already made. 

Resolved, That it is the sense of this convention that the work 
of the Interstate Mississippi River Improvement and Levee Asso- 
ciation, under the wise and able guidance of its pre-id. nt, Charles 
Scott, has been of great and lasting value, and In continuance is a 
matter of vital importance, and that this organization, as its exists, 
with Charles Sett as its president and J. W. nryant and YV. A, 
Evcrmari as its secretaries, be continued, and that Charles Scett be 
authorized to appoint three members from each State as members 
of the executive committee of said association. 

Mr. I Lnuv, You will next be addressed, Mr. Chairman, and 
gentlemen, by Mr. Charles S. Fairchild, of New York. 
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STATEMENT OF MR. CHARLES S. FAIRCIIILD. OP NEW 

YORK. 

Mr. Fairciiiux Mr. Chairman, in the last few years I have had 
occasion to go to the Smith and to New Orleans on business and 
pleasure a number of times. I have been in New ( Orleans at the 
time of this great convention in October, which is spoken of, and 
from all that I learned there, all that I heard, and from my own re- 
flections, I have been profundly impressed with tlie importance of 
this subject, and led to tbe belief that is was the supreme interest of 
the people of our whole country to take care that the best was done 
along tbe Mississippi River for the protection of its adjoining lands 
and for the improvement of its waterway that could he done under 
the teachings of science and experience. 

This crop, this great cotton crop which they raise in that coun- 
try, and the extension of which is possible beyond anything that we 
know now. is of vast importance to every part of this country. A 
failure of the cotton crop, or a permanent diminution of the amount 
produced, would make it necessary for the people of this country 
to readjust its whole financial relations with tbe world. Tt is, as the 
chairman of this committee which appears before you, Mr. Parker, 
has said, the thing that more than anything else maintains our bal- 
lance of trade. It is tbe one crop in which ihe United States has 
practically the monopoly of the world. It is the one thing by extend- 
ing which we can command the business of die world. We have 
rivals in everything else that we produce. In cotton uur rivals are 
hut few, and those poor and feeble. Therefore it lie hooves us to 
nurse and care for this unique thing which gives the United States 
SO commanding a position in the world. 

Then see all 01 our people who are more immediately interested 
in it. Think of the effect in every mill town in New England of the 
amount of the cotton crop; think of die effect, the possible effect, 
iipin them now of a partial failure of cotton crops during the last 
few years; think of the thousands and thousands of people all over 
our northern country who arc so immediately affected in their daily 
lives by this; ami ihen. logically, with all else that we have done and 
are doing we should above all things promote the welfare of this 
Mississippi Valley. Think of what we have done in tbe past ; think 
of the great sums of money for winch the United States obligated 
itself to build railways across the continent; think of the vast em- 
pires of laud which we gave away to build those railways; think of 
all that we are doing and promising to do for irrigation in the great 

West, very properly and wisely, because il has been dc ustrated 

that that must gp bey I State lines, Think of all that we are 

doing to improve our harbors on our eastern coast. Why? Why, 
for the benefit of the wheat fields of the great West, (he dairies of 
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our East and Middle West, in order that they may have a ready and 
easy access to the ocean. 

' Think of the great enterprise upon which we are entering in 
building a canal; to build a canal to connect the Atlantic and the 
Pacific. Think of what we are doing in the far East, in China, in 
extending our treaty relations, in taking up a position where we will 
have a greater influence and a greater access than ever before. 
Why? For what? To do what with them? To sell things to those 
people. What things? Why, the main thing we are to sell them is 
cotton — cotton goods. That is why we are willing to almost strain 
our relations with some of the nations of the world, that we may 
keep open markets. What we wish to sell in those markets is cot- 
ton goods. Now, if we do not take care of the production of the 
raw material of the cotton goods, all that we are doing in that re- 
spect is almost waste time, because we will cease to be a great 
cotton manufacturing country. 

Now, all of these considerations lead me to the conclusion that 
logically, consistently with all that we are doing in these directions 
of which I have spoken, we should go on to do that which science 
and experience tells us will be most beneficent and most Speedy for 
the extension of die production of this great staple. 1 am >ttre that 
there is no one in the; North who. when he fairly considers the sub- 
ject, when he considers the relations which it bears to all of our in- 
terests, when he considers the vast market which it afford- for alt 
of our Northern products in the South, giving a great interstate 
trade, when he considers the importance of it to our uwn interests, 
in connection not only with our own consumption, but with that of 
the world, will begrudge any expenditure this committee may con- 
sider it necessary to make to speedily and efficiently do that work 
that should be done along the Mississippi River. Further than that, 
by cheapening the means of transportation, by stilt further increas- 
ing this enormous commerce which now goes out from that Missis- 
sippi River, you will be conferring a benefit upon the remotest parts 
of our Middle West. 

Therefore, gentlemen, it is with great pleasure and satisfaction 
that I have come here at the invitation of these gentlemen to say 
my few words and to urge you to do all tbat you possibly can to 
speedily complete this work, because every year that it is delayed is 
an enormous loss to the West. 

Mr. Parker. 1 will introduce to you next, Mr. Chairman, Air. 
A. S, Cal dwell, of Memphis. 

STATEMENT OF MR. A. S. CALDWELL. 

Mr. CjM.dwicli,. Mr. Chairman and gentlemen, T want to say 
that I am not a public speaker and 1 want to save just as much of 
your time as possible because I know that it is valuable, and in order 
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to save hesitation and repetition J liave made a written outline of 
the few things which 1 have to say to yon, am! I assure you that 
they are not very many. 

In supporting tlte resolutions of the great convention which was 
recently held in New Orleans, 1 wish to give you the viewpoint of a 
business man, of one who, in 1882, left Indiana and east his lot with 
the people of the great Mississippi Delta. While I live in the city of 
Memphis by separate business interests are in the delta itself. 

This territory, which we are asking you now and which you 
know we have been asking you for many years to assist in protecting, 
has, I believe, about 19,000,000 acres of land; and I think there is 
less than one-third of that area that is in actual cultivation, and that 
third I know is very sparsely settled, and very poorly improved, 
because of frequent overflows. Now, in these times, when all the 
great nations of the world are striving after enlarged territorial pos- 
sessions and hesitating at the expenditure of no amount of money in 
their purchase imr human lives in their conquest, is not this territory 
of itself, irrespective of the navigation of the Mississippi River, 
worthy of tite attention of Congress, not only because of the in- 
creased population which will come and the increased commerce 
which Mr. Fairchild has so ably spoken to you about, and the in- 
creased wealth, but in order to maintain the supremacy of this coun- 
try in the production of cotton? 

lust in>w both Germany and England are giving a good deal of 
attention to the development of cotton fields in their colonies and in 
their various spheres of influence, and they are expending va>t sums 
of money in this work. It is within the year that an agent of the 
German Government called upon me in the city of Memphis and 
told me that he had been representing for quite a long time the Ger- 
man Government in German East Africa in developing that country, 
and lie wanted to pump me about cotton growing in the United 
States, and he wanted to get as much information as he could, lie 
wanted u> buy cotton seed and he wanted me to recommend to him 
white men who understood cotton culture and weiv open to employ- 
ment by the German Government and who were willing to go way out 
there and open up that new country for cotton growing. Well, I 
told him all 1 knew, and 1 have no iloulu that those fields as well as 
others will be greatly increased; although I believe with Mr. Fair- 
child thai if the proper thing is done in this country we need never 
fear competition in cotton culture. 

liut the most important matter for the consideration of out 
people is the present condition of the cotton irade. < )n die basis of 
prices which have been obtained for that part of the present cotton 
crop which has been up to the present time marketed, and taking the 
pre cm value of cot ton a* a basis for estimating that widen is to he 
marketed from now until the end of die year, and taking the Gov- 
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ernmcnt's estimate of the size of the crop, say 1 2,000.000 bales, as 
another basis, this present crop of cotton and seed will produce 
$750,000,000, Now, not all of that will have been received by the 
Southern planters, but nearly all of it will have been received by 
Citizens of the United States. A little bit of it has gotten away to 
our friends of England, who bought cotton early. Hut not a great 
deal. 

Now, it seems to me that a serious question, and one that I nave 
not heard brought up before this committee, or in this convention, 
is the f;u-t that all of the people of the United States who consume 
cotton— cotton goods— and that is practically nearly all of them, and 
especially the wage-earning cla^s, the poorer classes of our coun- 
try, have got to pay and have paid the enhanced prices of cotton by 
virtue of this short crop; ami that may seem to you, without study, 
to be a small thing, but if you knew the advance in the price of 
cotton goods, based on the present value of the raw materiat, you 
could see that it is a very serious thing, and that many people at 
present prices will not he able to get as many cotton goods as they 
would under what 1 call normal conditions — that is, when cotton is 
about ft or 9 cents a pound. 

Now, gentlemen, would it not be infinitely better for us to get 
that $'750,000,000 out of a crop of lS.000,000 hales at ft cents per 
pound— and that is about what 15,000,000 bates produces— rather 
than to get that large sum of money out of 10,000,000 bales of cot- 
ton at that very large price? 

Is that not a matter absolutely of interest to every single person 
in the United States, irrespective of where be lives or what he does? 
lint you must not stop at the contemplation of a crop of 13,000,000 
bales, because the steady increase in the annual consumption of cot- 
ton makes it quite sure that it will be only a few years before 
15,000,000 bales will be as short a crop in that day as 10,000,000 
bales is to-day. 

I think it is generally conceded that the consumption of cotton 
at moderate prices has now overtaken production, and that the 
largest cotton crop we ever raised, that of a few years ago, about 
ll,B5O,0Ofl bales, would, if produced this next season, sell for at 
least 12 cents a pound; ami if the conditions of the world remain 
normal, many people believe that an ll,250,000-bale crop would 
m11 for more than 12 cents. So that in the last very few years— 1 
think it is only three or four— what was the largest" crop of cotton 
that was ever made, and which was talked about as a tremendous 
crop, has in that very short time down to the present time that I 
am talking to you, almost become a short crop. So that if we are 
to think about the material welfare of the citizens of this whole 
country, and what they arc to pay for an article of clothing that 
probably they use more than any other article of drilling, we must 
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prepare in this country, unless we vuuntanly give it to Other nations 
in the world, larger cotton crops. , 

Perhaps you may think that 18-cent cotton is the result of 
speculation. That is what I believe July cotton sold for yesterday, 
and by July cotton I do not mean speculative cotton, 1 mean cotton 
to be actually delivered in July from plantations or from interior 
points, wherever it may be now, to the particular market where 
that price was made. You may think that that high price of cotton 
is the result of speculation, but. gentlemen, you would he wrong, 
That is not the case. It is directly the result of too little cotton. 
As a business man who has had a great many years' experience with 
cotton and really ample opportunity to judge and observe, I should 
say it is the steady annual increase of consumption in the larger an- 
nual ratio than production, I can not help but he impressed with 
the gravity of the situation, and 1 do not believe that I am sounding 
a false alarm when I say i think it is well worthy of the attention of 
Congress and of this committee which has it so largely in its power 
to prevent the people of this country from carrying the present bur- 
den, and possibly relieve them of a heavier burden in the future. 

To me tile question does not seem to be one of soliciting you 
gentlemen for one million dollars or two million dollars or three mil- 
lion dollars this year or next year or the year after, nor does it occur 
to me at all as a question in which you should put the relative posi- 
tion of the great Mississippi Uivcr with the other rivers and bar 
bors of (he country, I know that there are other river-, and har- 
bors just as much entitled to the support and help of the Government 
as the Mississippi River, but to my mind this is a great deal bigger 
problem than a river problem. 

If Germany and England arc wilting to spend large sums of 
money in the development of cotton fields in their colonies, is it not 
worth)' of your attention? And is there a surer way of bringing the 
price of cotton down to what it was a few years ago, down to a com- 
paratively small price, than by the increase of the acreage planted in 
cotton ? Some years the seasons may be favorable, or the negroes 
may work a little better that year, and we may arrange the acn Hge 
planted so as to make a somewhat larger crop than (hi.- year before. 
Hut larger cotton crops, as a rule, very much larger cotton crops, 
gentlemen, are only going to be obtained by increasing the area 
planted in cotton. I have no doubt that ihere are many places in 
the United States and in the Southern Slit, s, I baild say, where 
there are still some lands available for cotton, hut 1 know of no 
State that has a territory to compare with this great territory in the 
Delta of the Mississippi, none in which the area is anywhere near 
as large, and none where the land is anywhere near as fertile. 

If this is worth doing, gentlemen, do you not think that it is 
worth doing just as soon as possible? As I am not here to urge your 
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appropriation of one or two million dollars for the next rear, or any 
other sum, I am not here cither to ask you to appropriate the whole 
$15,000,000 that are necessary right now; hut is it not worthy of 
carrying in vour minds and making up your minds that it shall be 
done just as soon as possible, to be <kme in the most economical way. 
to be mapped out in advance as a continuous work, so that there 
shall be no waste of money by its not being able to go on after the 
tiling is once begun? 

There might be some reason for putting this off to the future, 
fur putting off what vou yourselves think were well done now, if we 
were poverty stricken ; but, gentlemen, you know that that is not the 
case, for our present prosperity is the talk of all the peoples of the 
world, and it is actually the political slogan of more than one-half of 
the people of the United States. 

Mow, there is a little enterprise in which our Government was 
engaged a short time ago that has always struck me on my humorous 
side when it was brought up in connection with the expenditure of 
Government funds for such great public works as this, and that was 
the expenditure of considerably over $300,000,000, 1 believe, and 
nearly 3,000 lives of our fellow-citizens, in wresting Cuba from 
Spain and presenting it as a free gift to people who are alien to u* 
in blood and custom, and who love us just about the same as the 
average man loves a man to whom lie is under financial obligations. 
There may have been some benefit to us, gentlemen, in having the 
Cubans rule Cuba rather than the Spaniards, but for my part it has 
not been at all clear. The sentimental part of that transaction was 
understood, and the taking from Spain was almost unanimously 
approved, but I am not quite sure that the present to these ungrate- 
ful Cubans would be as heartily approved just vow. Cuba, with 
all its islands, embraces a territory of about 28,000,000 as against 
the 19,000,000 acres in the delta of the Mississippi, and a far larger 
proportion of Cuba's total acreage is and always will he totally 
unproductive. 

Now. if the Government could afford to be so lavishly generous 
in making a present to these kind friends of ours in Cuba of so large 
an amount of money, gentlemen, is it asking very much, or is it a 
very strange thing, that we should ask the expenditure of a paltry 
$15,0(10,000 to develop a Cuba lying in your very midst? Just think 
of this magnificent province. It is as large as Vermont. New Hamp- 
shire, Massachusetts, and Rhode I -land. The undeveloped part of 
it is as large as Vermont, Massachusetts, and Rhode Island. That 
undeveloped part is of just about the size of New Jersey, Delaware, 
and Maryland. Now, suppose that those three last-named States 
were entirely undeveloped on account of overflows from the ocean, 
and that the $10,000,000 would open them up to settlement, open up 
their lam Is to the various productive crops that those States can 
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raise; gentlemen, would there be any hesitation on the part of the 
United States Government about expending that amount to .save 
and develop a province like New Jersey, Delaware, ami Maryland? 
And yet we come to you and point out that here is a province a little 
farther toward the West, at present made unfit for population and 
cultivation, and for the production which I have suggested is to (he 
benefit of the whole country, by overflows, not from the ocean whose 
waters can not be increased or diminished ; an area which can not 
be increased or diminished as cultivated area is increased all over 
the country outside of this area i am speaking of, but a country 
which is affected by overflows of waters that pour down upon it 
from a little over two-fifths of all the other parts of the L'nited 
States. 

Now, I have heard it said in connection with these matters that 
the Mississippi River Commission, as it came down my way on 
more than one occasion, has said that Clod helps those who helps 
themselves. If that is the case, gentlemen, certainly the nation, which 
is our earthly god, ought to stretch out a helping hand to this coun- 
try down there, for they have been doing year after year every- 
thing in their power imposing upon themselves a burden, to keep 
from drowning in waters that come from the North, the Kast, and 
the West. You have been told about the difference between the 
amount expended by the Government in levees and by this country 
down there which is to be protected. I believe from the first levees 
constructed the Government has expended $17,(100,080, and the 
people of that country have expended something over $40,000,000. 
Of course there was a time during this late tin pleasantness when a 
good many of these levees were broken and destroyed^ but even af- 
ter the work was taken up again, after the civil' war, the people 
down (here spent a great deal more than the Government in that 
work. And it has been demonstrated to he effective, 

I do not believe ihere is anyone on this committee, in view of 
all the reports of Government engineers and the Mississippi River 
Commission, who will doubt the efficacy of the levees, if they were 
completed, or the efficacy of the levee system even as far as it has 
gone; and if that is true, should not the Government down there, 
after the expenditure of $15,000,000— even if all these other things 
do not make any impression upon you — put in the other $15,000,000 
to complete this work? If it is true that half begun is well dour, 
1 say that half done, if you are to stop there, certainly was not well 
begun. 

Now, 1 am the owner oj , ,, ral plantations in that delta, and I 
have owned a good many. Before coming up here I bad the lax 
receipts of (he places that 1 now own, and some others thai I owned 
only a few years ago, brought to me, and, gentlemen, the taxation 
down there v;irii-. f i % per ceni to | per cent on I he cost of ihese 
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plantations to me, the variation being according to the levee district 
in which the plantation happens to he situated^ Now, that is a tax- 
tion solely for levee purposes, not for anything else. It is solely 
for the purpose of maintaing the levees. Does not that suggest a 
pretty heavy burden nf taxation? Does it not suggest that the 
people down there are doing all in their power to bring about a re- 
sult which should be for the good of the whole country? 

Rut you can not impose a heavier burden than that upon them. 
The property will not stand it. Hut if the bvee system were com- 
pleted, if it* were entirely -lone, 1 have not any doubt, from the 
increased area in cultivation, and the increased value of the property, 
and the increased production, that the people of that country would 
lie able to take care of anil protect this levee system without any fur- 
ther assistance from the Government, 

Btrt the last thing T wish t" speak to you about, and to my mind 
it is a very strong reason why the Government should do this work, 
and do it as quickly as possible, is this ; We have with us in the delta 
a large number of the wards of the nation— the negroes. It is the 
natural home of the negro. There is the maximum yield of cotton 
for the minimum amount of work, and that always suits the negro. 
| Laughter, j 

Among Southern negro farmers the drift has for many years 
been toward ihe delta, and still is, but interrupted by the frequent 
Overflows. With the complete protection of this country, the negro 
wilt find bis greatest Opportunity, and he will not do harm to oilier 
States, because in those States the land will be taken up by t he 
whites. The white man will not become a tiller of the soil in the 
South alongside of the negro, and as the negro gets out of the coun- 
try the white settlers come in, and like the cultivators nf the wheat 
and corn lands of the North they will become actual tillers of the 
soil. Now. 1 believe that in ibis very delta lies the solution of the 
so-called "negro question,'' We have him with us always, and he is 
on the minds of many of us. i have done a great deal of thinking 
about it, and i have tried an experiment. 

I believed that the negro would become an industrious citizen 
and a fairly good citizen if he owned his farm; that not education 
but land ownership was the thing to elevate the negro, if you choose 
to call it that, but at any rate to better his condition and make him — 
what is to the interest of the whole country — a good citizen. I am 
not in the real-estate business, gentlemen, but I subdivided some of 
my own lands, and was instrumental in having some other land 
Owned by some of my own Friends subdivided into small farms. Hi, 
(10, 80, and ICO acres, and these farms 1 sold to negroes without any 
cash payment, on long time and easy payments and at a rate of in- 
terest low in that section— (i per cent. 

In nearly every instance ! built a cabin, a little frame house, for 
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the negro to live in. In many instances i bought and furnished him 
a mule with which to make the crop, and in some instances I even 
went the length, after furnishing him the house and the mule, of fur- 
nishing him the money with which lo live for the first year.. In all 
I disposed of a little over 23,000 acres in this way, and less than one- 
fourth of it has come hack on my hands, and while in the instance 
of the other three-fourths the money has not all been paid, sufficient 
of it has been paid to guarantee that of those transactions the re- 
maining three- fourths will turn out well. And in every instance 
the negro who has bought land has become a good citizen and an 
industrious citizen, and ambitions to further better his condition. 
And this has been my observation also of other negro land owners. 
1 know that there are some exceptions ; J do not mean to say that 
there are not ; but I believe that the rule will hold generally good, 
and 1 have not the slightest hesitancy in telling you gentlemen that 
the negro farmer is a better citizen and a more successful man than 
the negro preacher, the negro doctor, the negro artisan, and the 
negro lawyer. I am not alone in this belief, for Judge Robert S. 
Taylor has said : 

"In considerable and ever-increasing numbers they are buying 
land and becoming independent cultivators. Those who do so arc 
steadily advancing in thrift, intelligence, and the qualities of good 
citizenship. Nowhere else in the South are as favorable opportuni- 
ties offered to the black man as in the reclaimed Mississippi low- 
lands, and mnvhere else is he doing as much for bis own uplifting." 

That is the observation of a man who does not live t lie re, but 
who comes there a great deal. 

1 am sincere in bringing this negro question before you. It has 
not been done to make an additional argument, but it is done because 
I am fully convinced that there is a great deal in it, and that the 
opening up of that 13,000,000 or 14000,000 acres of land in the 
Delta will do more than anything else to quiet a question that is not 
as loud in the South as it is in the North, but a question that is a 
serious one, the providing in some way for this great mass of black 
population that has got to do something. 

Now, a great many people in the United States feel that the 
nation owes the negro something, and to them I would say, here IS 
a practical way of paying that debt without giving him what the 
negro thought he ought to have at the end of the war — 10 acres and 
a mule— and what he certainly is not going to get from I 'nele Sam, 
and that is flo\ eminent rations. 

STATEMENT OF MR. LEROY PERCY. 
Mr. Percy. Mr. Chairman and gentlemen of the committee; 

My conception of the duty of this committee in coming here before 

v. m was i" tell the Committee on Rivers and art* rs litre die cbar- 
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actcr of conventions that passed the^e resolutions, the diverse in- 
terests represented by them, and to vouch in person for the earnest- 
ness of purpose and the dire need which prompted the demands or 
requests tr[>on the National Government, 

I had not thought and do not think it advisable to attempt be- 
fore this board of experts, as you may say, on this subject, to go 
into any academic or scientific discussion in regard to the Mississippi 
River, how the work shall be dune, whether it can he (lone or not. 
At the same time, there are a few suggestions which appear to me 
to be pertinent, and if the committee will pardon me for the unpre- 
pared manner in which they are submitted, I would like to submit 
to the committee that there are three questions upon the affirmative 
answers h> which depends whether this convention and its needs 
have any standing before this committee or any right to expect aid 
from the National Government. These questions are: Is this work 
of reclaiming the Delta from the overflow waters of the Mississippi 
River worth doing? Second, can this work be done? And third, 
by whom must this work be done if at all? Unless those questions 
can be answered in the affirmative, then, indeed, is our errand here 
a futile one. If answered in the affirmative, then the necessary aid 
must necessarily and will follow. The sole thing left for considera- 
tion is the time and the manner in which the work shall be done. 

First, is the work of reclaiming this Delta one worth doing? 
Thirty thousand square miles of territory — alluvial land— is to be 
protected by the complete reveling of the Mississippi River. Twenty 
million acres of territory, of which there is possibly 6,000,000 acres 
in cultivation now. There are probably 4,000,000 acres that eottld 
not be put in cultivation, owing to the necessary overflow out and 
back water, no matter what system of levees you have ; but there is 
at least 10,000,000 acres of it that is susceptible of the highest degree 
of cultivation, Upon this IO.iioO.DOQ acres of land, on the most con- 
servative estimates, in addition to the diverse crops — sugar cane and 
corn and other agricultural products that can be grown — 2,000,000 
bales of cotton can and almost certainly will be grown. 

Is the growing of it a matter of national importance? The an- 
swer to that question has already been made in the eloquent and 
broad-minded and patriotic speech . >f Mr. FairehiUL He has told 
what that means to this nation ; he has told how by our cotton crop 
we have been elevated almost, you may say, to the most commanding 
position among the nation,, and he has told you how we have pried 
open the strung boxes of every nation on the globe. The eotton 
crop constitutes "> per cent of the exports of the United States, 41 
per cent of the value of all agricultural exports. To attempt to im- 
prove upon what Mr. FairchiUl has said would be indeed to at- 
tempt to paint the lily; but the answer is not only found in plain 
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English, such as he has spoken, hut it is found in diverse tongues 
from all quarters of the globe. 

The Rye greatest consumers of the cotton exported by live 
United States are England, Germany, France, Russia, and Belgium. 
They are to-day exhausting every effort, regardless of cost of the 
enterprise, going into the waste places of the earth, going among the 
barbarous uncivilized tribes of the world, in the effort to escape 
this tribute which he have inexorably demanded at their hands, and 
I hazard this statement, Mr. Chairman, that no civilized nation to- 
day is so depleted in treasure as to hesitate one moment to make an 
investment of the kind required here, $20,ooo,lMtO rtt the outside, on 
an almost indefinitely small chance of realizing such a return as is 
promised here. Shall the United States, the richest and most pro- 
gressive of all nations, flinch from such an investment when the re- 
turn is not a venture but a certainty? 

Mr. Caldwell has eloquently brought before you the fact that 
the cost of these cotton goods is one that affects every citizen of the 
United Stales, If this amount of cotton can be grown by means of 
this aid extended by the National Government or by reason of this 
work being done, then the question has been answered that the work 
is worhty of doing; lhat this income, which turns the balance of 
trade in our favor, which amounts in $.1(10,000,000 a year, and will 
increase from now on, is something worth struggling for; the in- 
vestment is worth making. 

Can it he done? Can the 1,110 miles of levee necessary to pro- 
tect the Mississippi Delta he maintained? Is the project a possible 
one? About that in the past there lias raised much discussion; about 
that in the future there can be no dispute and no question. The 
question has been answered with mathematical certainty lhat it can 
be done, and in dollars and cents you are told for what price it can 
be (lone. The Mississippi River Commission appointed in \H",'.) by 
the Government for the purpose of taking control of this river an- 
swers the question not by any apriori reasoning. Composed of some 
of the most eminent engineers in the United Stales, selected on ac- 
count of their competency and attainments, they have not trusted 
simply lo the voice of science, but after spending twenty years and 
more investigating the t|uestion they say that the result of the high 
water of 1903, with the disaster that it brought, brought also the 
assurance that the end was in sight; that the problem had been 
solved; that it could he definitely stated what it would cost to com- 
plete the work now tinder way. 

That overflow was the greatest that we have on record. In 
the 1,140 miles of levee the river made six breaks, counting breaks 
above Neve Orleans such as overflowed any area of country al all. 
In the entire line of levee-; there were six crevasses. Altogether 
there were 8-4 miles ,.i levee swept away by the Rood, hut more that! 
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nine-tenths of (lie levee district remained protected, notwithstanding 
the size of the Hood, and the crevasses that rlid occur, did not oc- 
cur in the incipient stages of the high water, so that the argument oft 
made and oft repeated that it will never he possible to build levees 
strong enough to hold the Roods because the water will rise and over- 
top the levees unless they give way, failed in this instance. If there 
had been no break, there would have been no appreciable increase in 
the height of the water, demonstrating that the levees as made were 
almost sufficient to carry off this water, and showing exactly what 
kind of levee was needed to guard against the recurring waters of 
the future. 

When you took back t<> L88&, when the entire district of Louisi- 
ana, Arkansas, Mississippi, Tennessee, and Missouri would have 
been submerged by this water, the question is answered as to wheth- 
er these levees are a success, when you find that with such a flood 
only one-tenth of the ground protected was overflowed ; and the 
Commission says that by the expenditure of $lS,n0i),0ou you can 
Complete and protect this system so that there is an assurance of 
safety behind these earthen walls. 

_ The work, then, can be done. The next question is, Who must 
do it? That work must be done by the National Government. It 
can be done in no other way ; and it will be done by the National 
Government, and for these reasons. In the first place, we are levee- 
ing a national stream. It has been described as the nation's great 
sewer, draining 11 per cent, exclusive of Louisiana, of the entire 
area of the United States, draining of States and parts of States 32 
in number. It is the water that the nation has lathered up and 
twirls down upon the denizen? of the lower valley. Even in common 
law, and more so in courts of equity, the rule is well recognized tile 
world over that no man shall use his own to the hurt of another. 

It is a maxim, Mr. Chairman, that will not be disregarded by a 
great nation in dealing with its own citizens. From the cleared for- 
ests of the West and the Northwest in all these States comes all this 
mighty avalanche of water, and upon these people, a mere fringe 
of humanity I hat stretches along between the river banks and the 
hills, lias devolved the duty of battling with these waters. It is the 
nation's duty, and therefore the nation will respond to it ; and that it 
has not done so sooner has been because that sense of duty has not 
been awakened in it. It is a national work. Mr. Chairman, because 
this same commission reports to the Government that appointed it 
that without a perfected system of levees the navigation of that 
stream can never be brought t<> anv condition of perfection. This 
is a channel that the Government owns, and the tribunal in charge 
of it tells you that these crevasses and breaks and overflows create 
shoals up and down the river which interfere with navigation and 
must necessarily do so. 
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The question as to the raising of the beil of the river has been 
answered by the report of the Commission, The experiments matte 
by them, conducted through a number of years, have removed that 
apprehension from the minds of all people who have followed their 
investigations; m> that I say, Mr, Chairman, in the interests of com- 
merce that the Government will do it, because the Government alone 
can do it. It is of a magnitude beyond the reach of any local organi- 
zation or board. 

That, Mr. Chairman, is perfectly demonstrable, and in this con- 
nection 1 submit to this committee that, as Mr. Caldwell has said, 
these people have helped themselves. Through the long years, for 
years without, and since 1HS2 with. Government aid, these people 
have struggled with this problem as best they could, by taxation im- 
posed in a hundred ways so as to make it tolerable, they have sought 
to protect themselves. They have spent since 1 8K^ more than 
$30,000,000 where the Government lias spent $17,(100,000, They 
have spent since and prior to the time of the Government commenc- 
ing to aid them, $40,000,000. Is there any other class of citizens 
which comes before this committee appealing for Government aid, 
whether they come from the great cities, with their countless mil- 
lions of wealth, or wherever they may come from, that can make 
the showing that these little bauds of straggling agriculturalists, ham- 
pered by State lines. State laws, and State e< institutions, can make? 

We have borne the burden through the darkest hours of ad- 
versity, and it is not to escape that burden that we now have come be- 
fore the committee, bin we come here for the purpose of showing 
that the wnrk is beyond our feeble effort*— beyond all we can do; 
and if the committee will excuse me for a moment for dwelling ti|>on 
local matters, 1 can best illustrate that by giving you the outlook in 
the district where I live, not as singular at all, but as illustrative of 
the difficulty of doing anything by local organization. That district 
is known a-- the Vazoo delta from the Tennessee hills to Vickshurg, 
embracing 325 miles of levee, 5MI0 miles of which arc within the dis- 
trict where I reside, the lower Mississippi district. We had, up to 
is*?, spent $10,000,000, 

The flood of 1889 devastated the entire country, I remember 

well tlie convention which assembled lot the purpose of deciding 

the question of whether any mure money should he expended Ofl 
levees, not thai I he levee question was a failure, hut (hat it was rec- 
ognized that the work was beyond our means lo cope wiih, At thai 
time we had two banks in that district where to-day we have thirty : 
we bad two oil mills where to day we have twentj -eight ; we had not 
and never could have had, without levee rtgle mile of railroad, 

where to-day we have one thousand. 

And it was decided to go on, and we went on un ier a tax jm- 

P -id, to give you some idea of how this money was raised, m|" :, 
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cents per acre on all land, 5 mills ad valorem on all property, real 
and personal, ?1 per bale on all cotton raised within the district; 
and through these taxes we collected in those days about S250.0HO a 
year, and with that increasing as the development made the amount 
of tax collected greater, and since 1882 assisted hy the Government, 
we have advanced to me condition of being probably the most pros- 
perous part of the Yazoo Delta. The entire country is threaded 
with railroads ; about 50 per cent of the land in that portion of the 
delta is cleared up, and to-day, with that prosperity, and with the 
increased returns coming from taxation, we are perfectly aghast and 
helpless at the outlay that confronts us. 

The last engineer's report, made hy the engineer of our local 
board, not for the purpose of parading our ills before the world, hut 
because it contains information addressed to the board for the infor- 
mation of the District, showed that by the caving of those banks we 
would have to spcnrl in die next few years $1,800,000 in building new 
levees, and $2,000,000 in raising <>ur levees above the last water, and 
the lowest most scant margin consistent with any degree of safety 
would take $3,700,000; and all that we had with which to do this 
work was this revenue from taxation of $350,000 a year, a large part 
of which is devoted to acquiring rights of way and keeping up the 
levees already constructed. 

But we have not shrunk with the protection of the Government 
— with the aid that the Government has given us, We have not held 
back with the idea that our own efforts might be charged against us 
by the Government when it came to the consideration of the question 
of assisting us. In the legislature of Mississippi there is pending a 
measure by which we propose to tax ourselves for $1,000,000 more 
in bonds in that single district, and yet with all that, Mr, Chairman, 
unless the Government should aid the district, we are as helpless 
to-day as when we built the first yard of levee, because $3,20(1,00 in 
two years is a sunt beyond any possibility of raising by any system 
of taxation that can lie devised by man ; and so it is throughout 
these other districts. The labor is one beyond the power of the local 
boards. It is one easily within the reach of the Government, 

When we say expended, Mr. Chairman, $12,000,000 in two 

districts, the amount of the expenditure must not be taken as a cri- 
terion of what it is necessary for the Government to expend in order 
(o give us protection. That $18,000,000 is money that has been ex- 
pended year by year in driblets, as it COttW he raised from the people 
by taxation, ami a large part of the work done with lhat money has 
been swept away hy floods within the year, and that work has ha ' to 
be built over am! over again where we had built before. 'Chat does 
not represent tin- attiounl of money that would have to lie spent if 
as much as was needed was available all at once and it was spent 
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intelligently, so that the floods would not carry away one year what 
had been placed in position the year before — spent by the one spend- 
ing having means to do it at the proper times, and to see that what 
was done was properly protected and that the work clone was nut 
imperiled. 

That is the reason J say. Mr. Chairman, that the work will be 
done hy the Government, and I say again that we do not come here, 
onerous as this tax is, to escape from our burden ; we arc not driven 
here, atid these conventions are not called together, for the purpose of 
escaping this taxation. Few who attend the conventions heat* the 
burden of that taxation. We have borne it in the past, and with the 
aid of the Government we are willing Lo bear it in the future, but 
what we want is to have the Government say, "We are willing to add 
that to your efforts which will give you safety ;" to say to the capi- 
talists of the world, "Behind these levees you can place your money, 
knowing that it is protected hy the Government ;" and we want to 
be able to hold out to the laborers of the world an invitation — for 
here in this part of the world there is a greater demand and return 
for their labor than at any other place on the top of the globe — and 
we want to be able to say to them, "Here you can labor and rest in 
safety, because this Government guarantees (hat this work will be 
maintained." 

So, as I say, it is not to escape the burden that we have borne 
that we are here. And as to what should be given by the Government, 
that rests within the discretion of the committee and of the Congress, 
Bui there is this to be considered, that if it is w«'ll to do it, von want 
to do it now ; you want to do it just as rapidly as the money can be 
expended. If yon know that you are going to do this work, do it so 
that you know you ate not going to have to spend dollar for dollar 
in repairing work that ha- been swept away. Every high water 
through which the work is postponed menaces your entire work. 
Millions of dollars that you have invested will be swept away by a 
single flood ; and not only that, but the local hoards are your part- 
ners. Mr. Chairman, in tin- labor. They have been your partners, 
contributing three dollars to your one, ever since you have gone into 
this, and they are willing to be your partners in the future, Von do 
not want by your delay to hazard the bankruptcy of vour partners 

The flood of 1898 cost over $6,000,000 in loss of life ami agri- 
cultural products. The flood of 190G, if the levees ate not placed in 
condition, may make thai loss of $5,000,000 seem a paltry thing. 
Yoti want to do that work so that your completed system is left to 
the districts to maintain, if you see tit lo leave it to them, and not 
as it is now — a system which every engineer along the line of the 
Mississippi know- is simply dependent upon the caprice of the Rood, 
and which may he swept away by the next springs rain. Von cut 
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finish that, put it iti its completed shape, for $16,000,000. I mean 
to say that the Government can do it for that. If you give us under 
this appropriation Jgl.ono.WK) a year for this 1,140 miles of levees, 
that is liarelv enough to maintain it if you had it completed. Give 
us $4,000,000 for four years, and complete the work which you 
have entered upon. 

it is no answer to this, Mr. Chairman, to say that there are men 
torious demands from other sections. Test it. Is the work worth 
doing anywhere? Is it the duty of the Government to do it? Can 
anyone else but the Government do it? And where these questions 
are answered in the affirmative, then make the expenditure, and it 
is a wise expenditure and a good expenditure of llic Government's 
mone)'. 

The Chairman. Let me ask you just two or three questions. 
What share of the total appropriations, of the expenditures for 
rivers and harbors, do you think should be given for the Mississippi 
lliver? 

Mr, Percy, I do not know that the matter should be decided in 
that way. The question is, What does the Mississippi River need? 
1 could not answer that, as to what share of the total should be 
given to the Mississippi River. 

The Chairman. We have the same argument from at least a 
hundred other sources all the time. They say the question is as to 
what they need. We have to equalize them. 

Mr. PERCY. Then you have to look to the national character of 
the work, Mr, Chairman, and the magnitude of it, and see what i- 
necessary. 

Just one other thing: The most of the work that this committee 
is doing in the appropriations for various harbors and cities, all of 
which are wise and right, that work is frequently permanent. We 
might be satisfied with what you are giving us with the million dol- 
lars a year you are giving us, we might be willing to struggle on with 
this conflict at that rate, but yea are imperiling every year your own 
investment. It is not like building a house, where you can stop if 
ili i ven to it because of lack of funds, and later you can go back and 
hud the house there as you left it. 

The Chairman, The argument is very strong with regard to 
the levees, but it is not exceptional, for in many other cases the work 
has to be finished before it can he used, and it is liable to destruction 
if it is left. 

Mr. PERCY. So it is, in some instances. 

The Chairman:. As, for instance, in the case of breakwaters. 
How many crevasses were there in this district? 
Mr. Percy, Only one. 
The Chairman*. What is the present condition of the levees to 
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resist ordinary floods? Suppose that we have only an ordinary flood 
in 1905? 

Mr. PERCY, The ordinary high water we would he protected 
from by the existing levees. It is the high waters that come every 
three or four years, or four or five years, that do the damage. 

The Chairman. Why must this levee he raised four or five 
feet? 

Mr. Percy. Because the high water in this district was in Some 
places more than a foot higher than the levee for 4 miles. I saw the 
levee raised more than 1 foot with the water lapping over it with 
every wave. That was raised by sacks, mere temporary work, which 
was done at a cost at that particular place of about ?■!(>. oni). That 
work was purely temporary, and had to he put up to prevent the 
water running over the top of the levee and submerging the whole 
country. A raise of 2 feet simply puts about 12 inches over the last 
high water. 

The Chairman. 1 believe the last flood was more severe than 
its predecessor, in 1897 ? 
Mr. Pkrcv. Yes, sir. 

The Chairman, And more severe than others? 
Mr. Percy. Yes, sir. 

The Chairman*. In how many places would you say that the 
levees were threatened in your own district ? 

Mr. Percy. They were threatened along the entire 200 miles. 
The Chairman. That is, the crevasses would he likely at any 
point? 

Mr. Percy, Yes, sir. 

The Cti airman. You think it difficult to select the weak places? 

Mr. Percy. Yes, sir ; at some places there are only a few miles 

where we have been able to reach Government grade — that is, the 

grade that the Government engineers say would give safety. Those 

places are safe, but the works need raising and also enlargement. 

The Chairman. What would you say with reference to the 
construction of levees. Are they threatened with undermining by 
the river? 

Mr. PERCY. \ T o. sir; not except where the river has caved Up 
rapidly to within a short distance. 

The Chairman. That is where revetment is needed? 
Mr. Percy. Ves. sir; the Longwood levee in our district, one of 
the largest in the district and one of the worst threatened points 
always in previous years, because of the poor foundation for it, and 
because of the exposed position to water wash, that levee was built 
up to grade and built up to ifie river hank. It has never been a 
gOUrce Of anxiety since. Put an examination within the last three 
months showed that it has caved up to within .'fun feet of the face 
of that levee, and that it was still caving in at the rate of more than 
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half the distance in a year. That means that that levee has to be re- 
located within two years. 

The Government engineers have made an estimate of the cost, 
and it appears that that levee lias to he put hack for two miles or 
more. The cost of the entire work, including any damages and 
effects of water, and so forth, is $500,000. and nine miles of a trunk- 
line railroad will have to he removed — moved back, and the entire 
traffic on that road will have to be interrupted during that work. 

The Chairman. If the levee system is to be completed, what 
will he the principal source of expenditure, for revetments to prevent 
caving, or for the construction of levees proper ? 

Mr. Purl-y. The principal source of cost would he where it 
would become necessary to relocate a levee on the ground and the 
an >ving. Where you locate the levee hack you are bound to take the 
chance of some extraordinary caving reaching it within the next ten 
years. 

The CHAIRMAN, What would you say as to the general policy 
of the Government, as to what we should recommend in this com- 
mittee, in regard to the protection of all lands abutting on rivers 
from flood or from the ocean? Now, 1 notice in the resolutions pre- 
sented here that there is a recommendation as to St. Louis and 
Kansas City. What would you say as to the policy that we should 
pursue there? 

Mr, PERCY, That is simply what the Government engineers 
should investigate and report if anything could be clone by the Gov- 
ernment to prevent the recurring floods there. What I should say 
was the proper way would be to handle these questions as they are 
presented to you and in order of magnitude and merit as these 
claims seem to warrant. You can nut at one .session of Congress, or 
you can not now, map mil what will ho the limits of the river and 
harlror expenditures, but you can say, "here is a work we have got 
r<> do," and yofl can say that here is a work that is worthy of care, 
and this is a work the magnitude of which is known. 

The CnAtBMAN. Of course we do not blame you for your ear- 
nestness, but there are many other things which are presented to us 
with equal earnestness, I low about the Mississippi River above 
Cairo? 

Mr. Pkscv. The people up there arc much heller able to present 
iheir claims to you than t am. (Laughter.) 

The Chaikman. Mow about the Missouri River. That is an- 
other Question? 

Mr. E'Kki v. Ye-, sir; thai is a matter that worries the Missouri 

man 

The CHAIRMAN. That, of course, is a very serious question for 
tli> committee, as to what should be the general policy in regard to 
it. I think it is only due to the committee and to you to say that we 
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have before us $50f),fHiO,OOO of estimates, and our hill does not carry 
more than $25,000,000 a year. Now, doing the best we can to take 
care of the estimates, it is a difficult matter. Anything yon do to 
stimulate and educate the public sentiment in these matters will 
help us, of course. 

Mr. Percy. There is one thing certain, vou must get away from 
that limit of $25,000,000, 

Mr. Faikcmiij). Mr. Chairman, as you have heeit talking, it 
has seemed to me that questions of this nature we make a great mis- 
take in not treating as a whole; we make a mistake in treating them 
as merely annual affairs. 

Now, you are going to build this canal, and you are going to 
issue bonds to provide for the whole enterprise, llere is a thing 
which is not like others that you have suggested, hut which will last 
for all time in its importance. It is not like the question of keeping 
;i liarlmr clear, of dredging the annual accretion of deposit: in a 
harbor, but it is doing something such as the building of a canal, 
such as we are doing in the State of New York in making the barge 
canal through that State, which is for all time, as that is there. 

Now, it seems to me that wise statesmanship would take (hat 
in view, and if need be*, issue bonds — do that which does die work 
most effectively and economically and expeditiously. It seem to 
me that the time lias come when these great questions, and par- 
ticularly a question like this which is of such vast importance to us 
ami of such a permanent nature, ought to Ik- considered in some such 
way, and not made lo fit into [he annual revenue of the Govern- 
ment, 

The Chairman. Then, do ! understand you that you would ad- 
vocate the issue of bonds for ibis purpose! 

Mr. Fairciiiu>, I would. 

The Chairman. For river and harbor improvements? 

Mr, FaikcmiU). I would, where they are of this permanent na- 
ture, like the building i-f a canal, like the doing of that sort of thing, 
I think that economy and wise finance would treat the subject in 
that way and provide f<>r the funds as they can be wisely expended, 
irrespective of annual revenue. That is the way I would do it if I 
was an individual doing it, and if I was the United Stales and had 
these things on hand 1 would do it in that way. 

Mr. BlSHOP, 1 would like to ask one question. Yun have had a 
great deal of experience in public affairs. The committee is largely 
up against this proposition and must assume some policy in its own 
defense in reference to it. Setting aside lite Mississippi River, io 
which the Government is already pledged in a measure, would vou 
advocate the policy of the Government caring for the banks ,,'f a 
river to prevent the erosion of private property? 

The CHAIRMAN. The banks of rivers? 
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Mr. Bishop, Yes, sir; the banks of rivers. 

The Chairman. That, of course, must apply to all property and 
all characters of projects. 

Mi. I'\\!ut iih.I). I think, as a rule. I should. 

Mr, BlSHOF. That is, without reference to navigation. 

Mr. Fauu'iui.i>. Not in reference to navigation. Where it is a 
matter that you can sec is of importance extending beyond the local- 
ity, where it affects the country as a whole in its interests in any way, 
f should say that the United States should take whatever they deter- 
mined should he its share of that. 

The Chair man, Now, is it not true that the protection of all 
lands is of interest to the country at large, that is, the protection of 
agricultural or other lands bordering upon rivers? 

Mr. Fairchii.d. That is quite true. Of course the thing has 
got to he treated in a practical, sensible way, but there are some 
cases where you would fear to say that the interests of tlie o-uutry 
as a whole was not enough in it ; there are others thnt will be doubt- 
ful cases, and 1 lie re are others where it is manifestly so. 

The Chairman. That i> a question of great importance lo vis. 
Mr. Fairchild. because if we undertake that protection of land 
against floods and erosions, almost immediately the amount which 
must be appropriated for that purpose will be well in excess of the 
annual amount we arc now expending for all the affairs included in 
our rivers and harbors bill, and everything. And this is true, and 
this has been one strong argument used in favor of the appropria- 
tions for tevees of the Mississippi River, that it is a fact that the 
abutting property has paid half and more than half of the expense 
of the improvements down there. In that way this matter has been 
distinguished from the rest. Originally the "argument, of course, 
was that it was in the interest of navigation, and io an extent cer- 
tainly very plausible arguments can be made that it benefits our 
navigation now. 

Mr. Faircihu'. !t does benefit navigation; there is no doubt 
about it, and on that go mud alone it is, of course, very important. 
But it is a very much broader question than that. We would not hes- 
itate to spend any amount of money in acquiring a property which 
wc can acquire in this way if it was an original proposition some- 
where of acquiring ii some place in the world, and we would not 
hesitate to issue bonds for that purpose. Now, this thing is of a 
great deal more importance than your isthmian canal. 

The Chairman'. That has not been the general sentiment of 
Congress. 

Mr. FAIkCBIU>. It is, and justifies that sort of thing — treating 
it on a large scale, with bond issues if necessary, I say. If that sort 
of thing is to be done it should be done on the same principle on 
which you build your isthmian canal. 
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The Chairman. Mere is another question relating to this. 
Some years ago we could not pass a bill in the House Imt what the 
Senate would put on amendments appropriating very large sums 
for purposes of irrigation. W>w if we adopt the general principle 
that money should be appropriated where the value of the land will 
be increased, and amble area- c-nender!, do we not adopt the other 
principle, that money must be expended for a great variety of sub- 
jects, not only making lands available by irrigation, but giving them 
protection against natural calamities? Do we not do that? 

Mr. Fairchtld. Very likely. 

The Chairman. Do we not logically come to that conclusion? 

Mr. Faikciiit.d. Very likely, lint I think wc must remember 
that in many directions the United States Government has entered 
upon that sort of work. It has entered upon it and it is going to do 
it. There is no use closing our eyes to the fact that we are not going 
hack to the way that we used to do things. The United Slates Gov- 
ernment is going on to do this kind of thing. We might as well 
make up our minds to that, and that being the case I do not see why 
we should not proceed, in view of that state of tilings, and do it 
comprehensively and systematically and in the most economical and 
effective way. It may be that we started entirely on a wrong basis 
in rliiing these things by the National Government at all, but we are 
doing them and we are going on to do them. 

The Chairman. There is one point, of course, in this connec- 
tion t hi i .1 is pertinent to the work of this committee, Strictlj speak- 
ing, our work should he limited to these appropriations which have 
to do with navigation 

Mr. F,\ i Hi. in 1,0. Yes, I know. 

The Chairman. The deepening and improvement of rivers 
would improve the harbors as well. This ijuestinn is before us be- 
cause at the beginning it was argued that these levees were for the 
sake of navigation, We have continued them, ami they are carrier!, 
on our bill, partly as a matter of custom. 

Mr. FaikchjU>. But after all, the Congress and the country has 
ratified your action. They know that a large amount <>f your ex- 
penditure has been outside, really beyond, the subject of navigation, 
and it has become an established thing, it seems to me, that this com- 
mittee does take these larger interests into consideration, 

The Chairman, I hardly know an exception outside of this. 
The tendency has been to restrict expenditures to matters pertaining 
to rivers and harbors. This is true, that we all recognize the mag- 
nitude of the problem down there, and thai it has been the settled 

policy of the Government for twenty year* in recognize the great 
importance of developing tho e plans. It has, however, -veined to 
us that the benefit to the abutting property was .ueh that that prop- 
erty should carry its share "f the burden 
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Mr. Faikchiu). I think that is true. 

The Chairman. Here are lands worth only $'J or $3 an acre 
that may he made worth $50 or $M an acre. 

Mr. Fairc 1111.0. Yes. 

The Chairman. Now, is it rjuite right that that land owned 
hy private parlies, not an acre of it by the Government, or trans- 
ferred to the States, should he so increased in value at the exclusive 
cost of the National Government? 

Mr. FairchiU). No; of course, when you put it that way, that 
is not correct. That is not correct, but even that applies to all kinds 
of things that you do; that unearned increment which was Henry 
George's favorite runs everywhere. In some countries they do 
those ibings a little better than we do. For instance, 1 noticed the 
system of street opening in Birmingham, England. Here in New 
York, for instance, if we want to open a street we take just the 
amount of land necessary for the opening of that street, and we 
assess the adjoining owners for the benefits and the city pays a por- 
tion. In Birmingham tbey take a great deal more land than is 
actually necessary for the opening of the street, pay everybody for 
it vi lieu they take it, sell it on long leases — the land that is improved 
— and it docs not cost the city ur anybody anything. That is not 
our system, but everything we do gives that unearned increment to 
somebody— almost everything you are doing. 

The Chairman. The question is this, does the general improve- 
ment of a river <>r a harbor confer any such benefit on the adjacent 
property as does this improvement by the construction of levees? 
Of course every lull we pass, every improvement of a barter in- 
creases the value of the property. 

Mr. Faikchiu). Of course. 

The Chairman. For instance, take the harbor of your own 
cit) — New York Harbor: the appropriations for that harbor in- 
crease the value of the property in the city, but do they increase that 
value in any such percentage as does this improvement? 

Mr, Fairciiii.o. Why. Mr. Chairman, I suppose if you did not 
keep continually improving and taking care of that harbor property 
in New York would become almost valueless; and wdtere are yon 
going to draw the line as to where it comes? 

The Chairman, But is it not a question of the proposition in 
which it benefits the adjacent property? This benefits this land to 
the extent of increasing its value ten to twenty times over. Is the 
property in New York benefited, increased in value, ten to twenty 
times by what we do in the harbor? 

Mr, Fatrchild. You mean, suppose we had a harbor all stopped 
up so that ships could not get up beyond Sandy Hook, and you 
should conic and dig it out and make a way across to that city, what 
W<-ul,| It,- (!■,,- effed Dli ]•!<] > My - 
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The Chairman. Certainly; that is ttoi similar to this question, 
because it is a comparatively small expense in proportion to the re- 
sult of this tiling, while this is a very much larger expense. 

Mr. Fairciuij), No. that would he fully as large an expense in 
proportion to the result obtained then. I'.ut of course if yon go into 
thai question. I think you have got to revise your whole system ant] 
go into an ascertainment of exactly how much benefit is coming to 
the localities and how much of the expense they shall bear, and then 
you have laid out a task of investigation which has almost no end. 

Now it would appear that those people down there have put a 
burden upon themselves of all that they can bear with their present 
resources. You go and add some millions of dollars to what you 
give to help them, and you improve resources down there very much, 
indeed. 

Now, unless you can devise some system by which the United 
States is going to take possession of those lands, improve the river, 
and then sell the lands and get the profit of it, which would be a busi- 
ness tiling to do, yon have got to take the chances of some people 
making more than their share out of the improvement, just as it is 
everywhere else. 

The Chairman. But is this the real point? 1 tried to make 
this clear before; is not the added value here altogether out of pro- 
portion to what it is in the ordinary river and harbor? Here it is a 
conceded fact that these lands are worth only three or four dollars 
an acre, and that they will come to have a value of (en or twenty 
limes as great after the improvement of these levees. Suppose you 
take the improvement of the Ohio River, for which a considerable 
amount is sought. Does ihc money expended there increase the 
value of property along the river in any such proportion as here? 

Mr. Fai item i.o. No; probably not. Hut I do not think ii is 
any argument against making the appropriation that this is a far 
greater benefit and will increase ihe national wealth a great deal 
more. When yon cOmc to think that there is no other way of doing 
it, that the present property has been taxed to the utmost extent that 
it can be, then t> proutuv the oilier result litis other money has got 
to come. If people are benefited by that in a greater degree in 
some localities than in others, owing to the conditions, I ilo not see 
that you can gauge it. 

The Chairman. There still remains the fact that we must lake 
those facts into consideration. It may not be different in kind, but 
we have to notice differences in degree. 

Mr. Fajrchiuj, Well. I do not think that makes any difference 
as to the appropriation. If you can devise any way to get that hack 
out of the future benefits, well and good; but if you can not, that is 
no reason why yon should nil devise jome way by which this im- 
provement could be made. 
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The Chairman. I think the committee is fully of the opinion 
i hat certain approprations should be made. 

Mr. CauhvivU.. I think you have an entirely erroneous opinion 
irf trie land prices clown there, Mr. Chairman, I can not conceive 
hmv anyone would make a statement here that the building of these 
levees would in crease the value of these lands ten or twenty times 

Now let me state the facts us they exist down there now, Cul- 
tivated land is worth so much per acre according to its location in 
relation to railroad or transportation facilities, in accordance with 
its freshness, and in accordance with its improvement. Unimproved 
lands, woodlands, are worth about so much per acre to-day, in ac- 
cordance with their location with reference to transportation, den- 
sity of population, natural lay of the land as to drainage and levee 
protection. Now there is a great deal of land down in that coun- 
try, unimproved land, that by many people is considered fully pro- 
tected, hut the people who consider it SO are not so farsightcd, be- 
cause with the system not completed we can not say that any of it is 
protected. But, granted, here is a tract of woodland that is con- 
sidered fully protected. 

Now, that tract of woodland, irrespective of the value of the 
timber thereon, which is an entirely different proposition — and we 
are taking it for agricultural purposes only — is worth S5 an acre, 
whereas in some other portion of the Delta another tract of land not 
rendered valuable by timber, but in the minds of the people fully 
protected from overflow, is worth $2 per acre. What gives value 
to those lauds? They are not increased in value ten or twenty 
times by putting up levees and completing the levee system. Thev 
never have been. Lands which before the completing of ihe levee 
system were worth $2 an acre never jumped up to $20 or $10 after 
the levees were built. Rut the lands become valuable as the timber 
is taken off, as ditches are made, as houses are put upon the lauds, 
as the plow goes into the ground, and as people come there and live 
upon it. That is what makes that valuable, and not the mere fact 
of the building of the levees. 

Now, for us to get the people there, to get the bouses and the 
ditches there, to get the plow in the ground, we must have the levees, 
and I think you are making a £reat mistake if you think that the 
increase in value by this is anything like so great as thai ; and if I 
had been asked the question as" to the increase in value of the prop- 
erty in the city of New York hy river and harbor improvement as 
against these improvements in the Delta, I would have said that the 
increase in the Delta is but a drop in the bucket as compared to the 
increase in value of the lands of New York. 

The Chairman-. Of course that was more by way of illustra- 
lion. 1 have been reading with a great deal of interest the pamphlets 
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giving an account of the proceedings in New Orleans, and this esti- 
mate that I have spoken of is made in these addresses and pamphlets. 
So it does not originate entirely with me. 

Mr. Cm,dweu.. People do all the time confuse those two ideas, 
as to the productive area of land am! the increased value per acre, 

STATEMENT OF MR. CHARLES F. HU1IUEN. 

Mr. HfHUUN. Mr. Chairman and gentlemen of the commit- 
tee, you can no doubt realize my embarrassment at being asked to 
speak after those who have preceded me. I might say that Ken- 
tucky has, as you all know, an immense mileage of navigable 
streams, both within and along its borders. It has a comparatively 
small levee district, and I will not attempt to refer to any phase of 
that question. But if you will pardon me, 1 would like to indulge 
in a little personal shop talk. I am a manufacturer at Louisville, 
and since the 1st of January it has been my duty to contract for 
many hundreds of tons of pig iron for our own business which we 
have bought in the Birmingham district. We have bought many 
hundred tons of bar iron from the Ohio and Indiana mills, and it is 
my intention in a day or two to return home by way of the Pitts- 
burg district and lo contract there for several hundred thousand 
tons of steel for our business. 

I take the liberty of referring to that simply because I believe 
that we are typical of many hundreds, if not thousands, of indus- 
tries all over the country. That is the interest that the manufac- 
turing industries of this country have in tin; trade of the great delta, 
because we, along with hundreds, if not thousands, of other manu- 
facturers, find our market largely, if not entirely, in this great dell a 
of the Mississippi. Those people, as has been stated, buy CVefJ 
thing they consume, they manufacture nothing and will hardly mail 
ufacture anything, and they sell all that they produce as raw ma- 
terial to keep the mills of our country busy. We believe that this 
great delta which would be reclaimed by these proposed improve- 
ments is one of paramount itnjjortance to this country, if von please, 
and we believe that it is well established that these levees simpty 
expedite the current of the Mississippi River thereby causing it to 
scour a deeper channel and more readily confine itself within ils 
banks, and we believe as manufacturers that the transportation in- 
terests of the Mississippi River are facilitated by these levees. 

We believe that the property all along the Mississippi Valley 
would be greater, the internal commerce of that whole section, the 
interstate Commerce of the whole section, would he facilitated bv 
these improvements; and as Kentuckians, and as patrons of the iron 
and steel interests and many other interests of the oilier parts of 
the country, we would be very glad if your committee would recog- 
nize what we believe to he the vasincss of this great project. We 
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believe that the best is none too good for any pan of this great 
country, and we believe that a project as great and meritorious as 
this is merits the most generous and most libera! consideration at 
your hands. 

STATEMENT OF MR. ALEX. G. COCHRAN, REPRESENT- 
ING THE MISSOURI PACIFIC RAILWAY SYSTEM. 

Mr. Cochran, just before (he holding of the levee convention 
at New Orleans, invitations were extended to many persons through- 
out the country to attend, and among others to Mr, Gould, president 
of that vast system of railroads known as the Gould system, and I 
will read lo the committee the brief reply which he made: 

"I regard your convention to be held in New Orleans on the 27th 
as a very important event for the entire Mississippi Valley and all 
the great and diversified interests therein, and I hope the views and 
plans for levee protection that will be formulated will he so desirable 
to all interests, and including those of your great city, that they will 
commend themselves to the public at large and to the Congress of 
the United States where it is hoped liberal appropriations will be 
provided. 

The railroad interests I am connected with have under way and 
partially completed a low-grade line From East St. Louis, 111., to 
New Orleans, crossing the Mississippi River on a great bridge at 
Thebes, 111. When this line is completed it will be a water-grade 
line, parallelling the Mississippi and opening up virgin forests Upon 
its west bank, and in addition it will make accessible great areas of 
farming lauds susceptible of a high degree of cultivation if made 
safe from inundation. We are also, at great expense, rebuilding 
the railroad between Little Rock, Ark., and Coffeyvitle, Knns., and 
are constructing a new 1>>w-grade line of railroad in the White 
River Valley lo connect our Kansas City lines with the main line of 
the Iron Mountain road. All of this, with necessary expenditures 
for equipment and other railroad appurtenances will amount to 
from $40,000,000 to $50,000,000, and the work has been under way- 
tor two or three years with the belief on our part that this great 
investment, the hulk of which will be in the Mississippi Valley, will 
be protected from damage by floods and inundation. The comple- 
tion of our plans hereinabove" outlined will inure greatly to the bene- 
fit of the city of New < Means and largely add to her maritime trade." 
Mr, Gould very much regretted that imperative engagements 
in New York made u imp --ihle for him to appear in person before 
the committee, and he has requested me to speak in his stead. 

1 am interested in this question front a railroad j>oint of view, 
because I am a citizen of the great metropolis of the Mississippi 
\ alley. St. Lmiis. and because seven or eight of the best years of 



my professional life, prior to becoming connected with railroad en- 
terprises, were spent with that great engineer of the Mississippi, 
Capt. James B, Eads, whose counsel 1 was up to the time of his 
death. The Mississippi Kiver lias, therefore, always been a most 
interesting problem to me, and its phenomena a matter of careful 
study and thought. 

Now, of course, it is apparent to every gentleman of the com- 
mittee that the question of railroad development in this vast a! 
llivial delta is one dependent absolutely upon the proposition 
whether the lands through which the railroads are expected to run 
shall or shall not be protected from inundation. !t is idle to suppose 
that great capitalists, who have at heart, of course, the interests of 
the country through which they ran — as being identical with their 
own interests — will expend the vast sums of money necessary to 
construct am! equip railroads through this valley, unless they have 
some assurance that, when completed, their investment will not be 
swept away and destroyed, or unless they can have some further 
assurance that it will not cost more than the total amount of revenue 
earned for replacement or repairs because of injuries done by the 
floods. I can speak not only fur our system of roads, which 
amounts to between 15,000 and Ifi.llOO miles, but I am sun- that 
every other railroad system which has lines extending through this 
Mississippi Valley is deeply in sympathy with this movement tn re- 
claim those lands and protect them by tevees, so that railroad con- 
struction, which has been greatly impeded, or absolutely prevented, 
in the past, by reason of periodical overflows, may be completed 
and protected, Of course no argument is necessary before this 
committee that railroads arc indispensable to the development of 
that vast territory. They will certainly be there if they can be pro- 
tected from overflow. They will as certainly not be there if they 
can not be so protected, because it is idle to suppose that they will 
be constructed unless they can he guaranteed substantial protection 
from periodical inroads of the river which would ruin the property. 
There are certain propositions in connection with tiii< problem 
which I suppose we may consider as practically conceded Kirsi. jt 
lias been settled by Congress that it is proper to make appropria- 
tions for levee improvement, irrespective of tile consideration 
whether that improvement conduces to navigation of tin- rive; or 
not, and, as all the members of the committee are aware, there has 
been for some years past set apart from the appropriation* for die 
Mississippi River Commission a certain amount per annum which 
has been devoted to tile building up and strengthening of tin- levee 
With thai precedent approved by years of experience, it seems to 
be idle lo go into a discussion 

The Chairman. We all concede that, Mr, Cochran, Tin- mi' 
lion dollars a year is set aside, and it ba been discussed fre#juentl 
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on the floor of the House and also in this committee. However, 
wc have usually coupled with that the statement that the localities 
gave as much or more than the General Government. 

Mr. Cochran. Of course there can he no complaint as to what 
the localities have clone, because the records show that these good 
people who live down in that valley have taxed themselves to the ut- 
most, have borne burdens heroically and with patience, for the 
building up of this great line of fortifications to protect themselves 
against that great on-rushing enemy. We have, as hoys, all read 
of the dragon that lived in the mountains and came down at stated 
intervals and demanded iiis victims, devouring the people who lived 
in the valleys below. My hair has stood on end many a time, as a 
boy, reading that tale. It makes me think of the great flood of the 
Mississippi. Those people do not produce it. and their country 
does not produce it; it is produced by thirty-two States above them, 
and it comes rushing down through this channel, and swells to .1 
mighty flood which spreads abroad, carrying havoc everywhere. 

The Chairman. It is not one dragon only which is raised up 
before us. 

Mr, Cochran. Well, we will have to kill them one at a time, 
and we will begin with this Mississippi dragon. [Great laughter. 1 

I Mutt comes this great flood, pouring away from ten States, and 
probably twenty-two others, and here are these people with this rich 
bind, undeveloped as yet, capable of supporting many times the 
number of its present inhabitants, capable of producing the enor- 
mous crops of cotton of which Mr. Fairchtld has so forciblv spoken 
(every word of what he said I cordially endorse, as well as every 
word that has been said on that same line by other speakers) — here 
;ire these people to be protected. Xow, is that an ordinary case? 
Are you going to took at that as you would at the question of 
whether a portion of the bank of the Ohio River, upon which I used 
to live, for instance, shall be revetted? Are you going to look at it 
as you would at the question whetiter there shall be a wing rlam 
thrown out here or there, or whether this or that work shall be done 
here and there, as is ordinarily done for the protection of banks on 
these streams tributary to the Miv-i rippi? ff so, you are going to 
take hold of this question from the view point of the low valley and 
not from the hilltop. 

This is a question that must be viewed from the mountain top 
and 110I from the low ground of the valley. I lere is a vast region 
which, with' ait the protection of these levees, will be destroyed or 
rendered practically worthless without that protection. Not only 
SO, but there is this justification which the committee has For re- 
garding this improvement as materially different from others, in 
that the Go verm 11 cut of the United States lias already invested more 
thin $17,000,000 in this improvement, and it becomes essential for 
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the protection of this large amount of Government money already 
invested that more shall be put in to save it. Consider for a mo- 
ment Is not that a good answer to those who would say, "We 
are technically just as much entitled to protection as tliose who live 
at the mouth nf the river?" Yon see. gentlemen, out Government 
has invested this enormous amount of money in these levees. True 
it 13 that in the same time we were expending this $17, 000,000 the 
people living along the hanks of this river expended $40,000,000, or 
rather, from the year 18N2, when the appropriations commenced, 
the people expended $88,000,000, Now, in view of the $28,000,000 
that these people have put in here in good faith, and in view of the 
$17,500,0.00, say, that the Government has put in, we have a vast 
investment to he protected. We are facing a condition and nut a 
theory, and for the protection of that in vestment we should com 
plete this work. 

Gentlemen of the committee, this is no small question, It is a 
question which you must look at from the broadest point of view, 
and 1 do verily believe, if the good people of the l r nitc<l States 
could read those well-considered arguments that were made before 
the great levee convention at New Orleans in October last, that 
there is hardly a man in the United States who would not vote aye, 
and stand up, if necessary, in favor of this proposition. It is a 
great, broad, expanded theme, that needs great, broad and expanded 
treatment. We are bound to look at it from the broadest and the 
highest standpoint. These people need our help; they must have 
it. There is no use in doling it out to them in small amounts of 
money year by year. They have reached the maximum of their re- 
sults in the way of raising money by taxing themselves. Now we 
must meet the situation upon that basis. A small amount of money 
spent in the next two or three or four years may be of some benefit, 
but along comes one of these tremendous Hoods. like the flood nt 
1908, and in a few hours the work which has been done has been 
swept away by that mighty and almost resistless tide. 

Now, there is the proposition lh.it confronts you, gentlemen. [ 
know the difficulties of this committee ; 1 know how every part of 
the country is demanding help; I know that in a technical sense the 
Chairman is tight when he says: "Why, so and so asks us for this 
and that. Now, on principle, are we not forced to divide it up and 
give a little here and & little there?" I say you are bound to do that 
to a degree, but conditions must control you in this matter. The 
investment that 1 have spoken of, the demonstrated willingness of 
all these people to put theft hands in their pockets and to help along 
to the utmost of their resources, which you do not find in many 
cases, and the grand result- to flow from tins, must be considered- 
As to the improvement of any of these tributaries of the Mississippi, 
certainly in llie upper regions where the farms are, and where there 
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arc agricultural communities, there is no vast overflow, but more 
correctly speaking a washing of the banks, and no one will pretend 
to say that there are any such conditions there as prevail down at 
(he mouth of the river. 

Now, there is this further consideration which, if you will 
pardon me, I will advert to, because you, Mr. Chairman, have re- 
ferred to it, and I think you touched fairly upon every point in 
your questions. Mr. Chairman, there is this further to be said, and 
that is that the building of the levees promotes navigation and is a 
part of the scheme for the improvement of navigation. When Cap- 
tain Eads first undertook to improve the South Pass of the Missis- 
sippi by the jetties, the little steam launch in which he and some 
of his engineers went about grounded in less than six feet of water. 
Now the commerce of the world passes through there unimpeded, 
through a channel not less than 20i) feet in width and 3f> feet in 
depth. Captain Eads was always an advocate of and a believer 
in the levees as instrumentalities for the improvement of navigation, 
and one can see for himself, without much study of the technical 
questions, how manifestly this is true. The capacity of a sediment - 
bearing stream to carry the material with which those waters are 
charged is dependent upon two factors — one, the volume of water, 
and the other the velocity with which that water moves. 

Now. if you will look at this map of the Mississippi River you 
will see what I mean. If yon allow the Mississippi River to scatter 
over a vast area of country, you are decreasing its volume, and just 
in proportion as you decrease its volume you decrease the carrying 
power of the current, you increase the friction upon the bottom, 
and the result is that instead of this volume of water passing down 
and carrying its load of detritus to the Gulf, where it is distributed 
over a vast area of deep water, it drops this load and decreases its 
own velocity. If you take a glass of Mississippi River water, it is 
as dark as coffee. Set it aside for a time and you will find that there 
is an inch of detritus at the bottom of it, and the remainder of the 
water is clear. What does this mean? The movement of the water 
has been stopped, and with the stoppage of this movement you have 
Stopped its ability to carry this sediment. Now, it is the same in 
Ibis matter of the cutting. The Mississippi River Commission has 
reported against the plan of these cut-offs for the purpose of over- 
flow to let out the surplus water of the river to the one side or the 
other, holding, first, that to do so would build up a bar. and grad- 
ually, by building up above the curves, would raise instead of lower 
the flood line of the river, and furthcrm ire, the Mississippi River 
Commission, after careful investigation and due consideration, baa 
reported to Congress that the levee system adopted and approved 
b.V it OB lines satisfactory to it is a system in aid of the navigation 
of l he river, 
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Certainly the foregoing may be legitimately said in favor of a 
system of levees as an aid to navigation. hut if people say, "We want 
you to reclaim our land," and it should turn out to be a mere mat- 
ter of reclamation of land, pure and simple, without any benefit 
whatever to the genera! plan of improving the river, there you at 
once see that the two matters differ materially. But whatever way 
you look at it, and from whatever point yon view it, the more you 
study it the more you must he convinced that this is a great exigency 
which the committee should meet in a great and broad-minded way. 

STATEMENT OF MR. O. M. KILLOrCII. 

Mr. KiLUMXii. Mr. Chairman and gentlemen, I shall detain 
you a very few moments. I have been allotted by the chairman of 
our delegation ten minutes in which to tell this committee all about 
the benefits that the great valley has derived from levees, and what 
the needs of the levees are, I might very readily in that time give 
you all phases of the canal question, or settle the tariff question or 
the free silver question, hut I feel totally inadequate to settle this 
question in that length of time. So I shall confine myself lo one 
suggestion. 

1 come from a levee district in my State, and I must state 
things from our own personal experience, for I have no varied ex- 
perience. This district is otic of the youngest in length of main- 
tenance along the river; some 230 miles in length and SO to 50 
miles in width. Until the levee system w a begun in IKl):i that coun- 
try was a howling wilderness. Wc had a Mississippi River 60 miles 
wide every year, nearly. That river deposited flotsam and jetsam 
of all descriptions that it gathered up in its onward rush to the 
sea, and that deposit consisted of human as well as other waste, and 
sonic other things detrimental to agricultural interests. We had a 
country infested with a migratory class of people, who for a number 
of years immediately after the war and down until wilhin a recent 
time reflected no great credit Upon the great Stale of Arkansas. We 
flattered ourselves, and always contended, and do yd, that wc weir 
not responsible for the presence of these gentlemen, hut had them 
because the sheriff of the county they came from was a crippled 
man, or they were more fleet than tie was, and escaped, because they 
do not grow on Arkansas soil, and we do not sprout that sort of 
people. 

Now, we feel safe in the hands of the Mississippi River Com- 
nii -ion. We feel that, if their plans are follower! out and they are 
allowed full and free control, the levee interests will he in no had 
hands. I have not seen this Suggested, and ) wish to make the sug- 
gestion, and it will be all thai I have to S4y to the committee, The 
Commission, in allotting the $3,(KH),OO0 a year thai has been allotted 
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to the Mississippi River, proposed at the last meeting of the Com- 
mission that the sum of $2,000,000 be allotted to the district at once, 
rather than to follow the agreement made at the prior meeting of 
the Commission. 

The Chairman. Two million dollars for levees? 

Mr. Kiluu'Gh. Yes, sir. 

The Chairman. The ensuing vear? 

Mr. Killough. Yes, sir; instead of the $1,000,000 for each 
year. That allotment of the Commission failed to meet the ap- 
proval of the Secretary of War, and the money was denied to us. 
Immediately following a great overflow it is clearly apparent to those 
familiar with the levees and the river itself that a small sum of 
money is much more advantageous and can be handled to greater 
advantage to the people of the district than a considerable sum 
spread out over a length of time. You take your canal, and when 
you have dug a mile you can go away and leave it and go back 
with a surety of finding the hole there, and you can continue your 
canal; but when yon build one mile of levee and do not follow that up 
or build it sufficiently strong, and you go away and leave it and 
come back, you will find a canal instead of a levee, and the last 
vestige of the levee is gone and it is usually a vast ditch. If we 
should have the $2,000,000 allotted by the Commission, 1 should feel 
that our district, which is the worst district along the river, would be 
greatly benefited. 

It lias now a bonded debt of $1,500,000. It is settling rapidly, 
and it is fertile land ; and if we had that money, or, in other words, 
if the recommendation of the Mississippi River Commission were 
carried out, I should feel that our trip has not been in vain. 

The Chairman, Mr. Parker, is there a pamphlet of the pro- 
ceedings of your levee commission in New Orleans? 

Mr. PARKER. Yes, sir; a copy was sent to every member of the 
committee. 

The Chairman. I would like to have that. 

Mr. Parker. I will see that copies are sent yon, Mr. Chair- 
man. Before adjourning, Mr. Chairman, I desire to thank you, sir, 
and the entire committee, for our delegation, for the courtesy and 
consideration with which you have listened to us, and I earnestly 
hope that we can report results when we get back. 

Thereupon the committee adjourned. 
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